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1.0 INTRODUCTION

The purpose of this Remedial Action Work Plan (RAWP) is to provide a detailed plan of action for
completing the RA activities as set forth in the September 30,1991, Record of Decision (ROD) for
Operable Unit (OU2) and Operable Unit (OU4). This plan has been prepared in accordance with
Section IV, Task EH, Paragraph A1 of the Statement of Work for RD/RA Consent Decree, Operable
Unit 2 and with Section IV, Task HI, Paragraph A. 1 of the Statement of Work (SOW) for RD/RA
Consent Decree, Operable Unit 4. The RAWP has been prepared for Ciba-Geigy Corporation (Ciba)
by Rust Environment & Infrastructure (Rust) in cooperation with OHM Remediation Services
Corporation (OHM).

This RAWP has been prepared for the remedial action (RA) at OU2 and OU4 of the Ciba Mclntosh
Superfund Site (Site). In addition, contaminated surface soils from Operable Unit Three (OU3), the
floodplain, will be excavated and backfilled into OU2. The RA includes:

• excavation, thermal treatment and/or backfill of OU2 soils, which consists of sites 1
through 7,9 and 11

• excavation, thermal treatment and backfill of OU4 soils, which consist of site 8
• construction of a slurry wall outside the toe of the bluffline in site 8
• backfill of OU3 soils into excavations in OU2
• stabilization of exposed iron slurry at site 8

The RAWP has been developed in conjunction with the Construction Management Plan (CMP) and
the Construction Health and Safety Plan/Contingency Plan (CHSP), included herein as Appendices
A and C, respectively. Upon approval of the Final Design and this RAWP, Ciba will implement the
RA in accordance with the construction management schedule (see Section 3).

This RAWP describes the major RA tasks. Section 2 includes a description of the tasks to be
performed and a description of the work products to be submitted to the United States Environmental
Protection Agency (USEPA). A schedule for completion of each required activity and submission
of each deliverable to USEPA is presented in Section 3. The Project Management Plan is discussed
in Section 4, and a description of the community relation support activities is discussed in Section 5.
The Project Delivery Strategy (PDS) is included in Section 6. Detailed plans for implementation of
the remedy are included as appendices to the RAWP.

Q:\conccpt£9892*pfdArap?rawp June 1996
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1.1 SITE DESCRIPTION

The Ciba Mclntosh plant is located in southern Washington County, northeast of Mclntosh, Alabama
and approximately 50 miles north of Mobile, Alabama. Drawing 89892-NG-02 provided in Appendix
H of the Final Design Report (FDR) shows the plant location. The plant site occupies approximately
2.4 square miles and is bound by a pine forest to the north and by Olin Corporation to the south.
Portions of the Mclntosh Superfund Site extend to the floodplain of the Tombigbee River to the east
The western boundary extends past the Southern Railroad right-of-way towards U.S. Highway 43.
The nearest population center is the town of Mclntosh, approximately two miles to the southwest.

The two prominent topographic features at the Mclntosh Superfund Site are the upland terrace near
the manufacturing area and the low bottomland floodplain adjacent to the Tombigbee River.
Elevations range from approximately 50 feet above mean sea level (MSL) in the terrace to 10 feet
MSL along the floodplain. The Mclntosh Superfund Site is essentially flat except for the escarpment
separating the terrace and the floodplain, where there can be up to 40 feet of relief.

Site soils consist of a continuous surficial clay layer underlain by silts, sands, gravel, and clays. The
alluvial aquifer exists under semi-confined conditions and has a slight gradient to the south-southeast,
towards the Tombigbee River. This flow pattern is modified in areas by plant water supply wells and
Corrective Action extraction wells.

The Mclntosh Superfund Site has been divided into four operable units. OU2 includes ten of the
eleven former waste management areas (called "sites"). OU4 consists of the contamination of soils
in the former waste management area (site 8). Locations of the 11 sites are presented in Drawing
89892-NG-03 (FDR, Appendix H). Brief descriptions of the sites are given below. For purposes of
the Remedial Design (RD) and the RA, OU2 and OU4 are addressed collectively as one treatment
area. OU1 (groundwater in the alluvial aquifer) is not part of this RA.

Site 1 (Original Effluent Impoundment)

Site 1 is a former wastewater impoundment currently filled in with material from sandblasting
activities. The site has black pond sediments intermingled with clayey to sandy soils. The
contaminants are mainly DOT, DDD and DDE (known collectively as DDTr), hexachlorocyclohexane
(BHCs), and chlorobenzenes. The site contains moderate amounts of concrete and fragmented metal
debris. The approximate extent of contamination is presented in Drawings 89892-NP-01 and 89892-

Q:\conccp*S9892tyfdi*fap*fawp June 1996
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NP-02 (FDR, Appendix H). The old impoundment surface area occupied is approximately 24,000
square feet.

Site 2 (Disposal Pit)

Site 2 is a small, former disposal pit used for the burial of rubble and pond sediments from site 1. The
pit contains pesticide residues, by-products, and intermediates from pesticide manufacturing.
Moderate amounts of debris include wood, concrete and metal fragments. The approximate extent
of contamination is presented in Drawings 89892-NP-01 and 89892-NP-02 (FDR, Appendix H).

Site 3 (Tar Disposal Area)

Site 3 is an area consisting of five discrete past waste management areas evidencing broad surficial
contamination. Based on field work conducted during the Remedial Investigation/Feasibility Study
(RI/FS), site 3 has been divided into 5 specific areas and a general area of contamination. These are
designated as 3A, 3B, 3C, 3D, and 3E, and 3 General.

Site 3A's contains small amounts of DDTr and diazinon. Some of the material is located with
deteriorated steel drums. Area 3B contains xylenes, toluene, DDTr, and triazines. Drums were
encountered at four feet. Area 3C contains xylene, toluene, ethylbenzene, chloroform, DDTr and
triazines. Deteriorated drums were encountered two feet below the surface. Area 3D includes clayey
silt soils containing burnt wood, shell and organic debris. A layer of black tar-like solid was
encountered beneath the fill The major contaminants are DDTr and BHCs. Area 3 consists of clayey
silt soils containing shell, concrete, burnt wood and chemical waste which overlies undisturbed soil.
The major contaminants are DDTr and hexachlorocyclohexanes. Area 3 General includes an area
with a thin tar layer and contaminated soil, the stockpile area, and a former cooling water ditch with
associated contaminated soil. The stockpile area contains soil excavated during construction of the
new cooling water discharge pipeline. Suspected contaminated sediments in the eastern segment of
the former cooling water ditch were also transferred to the stockpile area during construction of the
new cooling water discharge pipeline. The major contaminant is DDTr. The approximate extent of
contamination in site 3 is presented in Drawings 89892-NP-03 and 89892-NP-04 (FDR, Appendix
H).

Q:\concept£989?pfdArap*rawp June 1996
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Site 4 (Disposal Pits')

Site 4 consists of three isolated, shallow disposal pits site 4A, 4B, and 4C, covered by clayey soils.
The pits contain low levels of DDTr, triazines, and BHC isomers. The approximate extent of
contamination in site 4 is presented in Drawings 89892-NP-05 and 89892-NP-06 (FDR, Appendix
H).

Site 5 (Open Burn Area)

Site 5 is an area where open burning was formerly practiced. The site is covered by clayey soils and
contains trash and some burned demolition debris. The main contaminant is DDTr. The approximate
extent of contamination in site 5 is presented in Drawing 89892-NP-05 (FDR, Appendix H).

Site 6 (Temporary Trash Staging Area)

Site 6 is the location of two adjacent former trash staging areas covered by clay soils. The site
contains trash consisting of combustible refuse such as plastic, paper, cardboard, and rubber. The
location of site 6 is presented in Drawing 89892-NP-07 (FDR, Appendix H).

Site 7 (Disposal Site South of the Class C Landfill)

Site 7 is a former disposal pit covered by clay soils. The site contains drums, solid waste, jars, bulk
solid wastes, and trash. The major contaminants are BHC isomers and triazines. The approximate
extent of contamination is presented in Drawings 89892-NP-07 and 89892-NP-08 (FDR, Appendix
H).

Site 8 (Bluffline Area)

Site 8 (OU4) is a former waste management area at the manufacturing facility. It is located partially
on the top of a low terrace and partially in the floodplain of the Tombigbee River. Past waste
management practices have resulted in the original bluffline being extended into the floodplain. The
man-made extension of the natural bluff is composed of fill material consisting of construction debris
such as metal fragments, large fragments of concrete and asphalt, asbestos debris, crushed piles of
concrete, bricks, stone, fiberglass, and similar materials mixed with contaminated and uncontaminated
soils. The major chemical contaminants are triazines. The northeast portion of site 8 contains iron

Q:\concept£9892*ffdr\rapfirawp June 1996
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slurry and is known as the iron slurry subsite. The approximate extent of contamination is presented
in Drawings 89892-NP-09, 89892-NP-10 and 89892-NP-l 1 (FOR, Appendix H).

Site 9 (BHC Burial Area")

Site 9 is a chemical material burial area covered with clay soil. The site predominantly contains BHC
isomers. The approximate extent of contamination is presented in Drawings 89892-NP-03 and
89892-NP-l2 (FOR, Appendix H).

Site 10 (Warehouse No. 218)

Site 10 consists of a thin layer of pond sediments partially covered by an existing storage warehouse.
The site contains low levels of DDTr and is overlain by approximately eight feet of compacted clay
soils. The ground surface is covered with reinforced concrete.

Site 11 (Trash Staging Area)

Site 11 consists of intermixed soil and pond sediments underlying the current trash staging area. The
intermixed soil and pond sediments contain low levels of DDTr and are overlain by approximately
four feet of compacted clay soils. The surface is covered with reinforced concrete except for a small
portion along the southern and eastern edges, which is bare ground. The approximate extent of
contamination is presented in Drawing 89892-NP-07 (FDR, Appendix H).

1.2 SITE HISTORY

A summary of the chronological history at the Mclntosh Superfund Site is presented in Table 1-1.

1.3 PROJECT DESCRIPTION

In the summary, the RODs for OU2 and OU4, as modified by the Explanation of Significant
Differences, require the following:

• excavation of soils exceeding the excavation Performance Standards to a depth of 20
feet below grade

• thermal treatment of excavated soils unless other, innovative technologies are
determined to be technically and cost effective

Q:\conctpfiS9892*ffdi\rap*rawp June 1996
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• in-situ soil flushing in conjunction with isolation walls for soils exceeding excavation
Performance Standards below a depth of 20 feet

• backfilling the excavated areas with common soil and providing a vegetative cover

In addition, the ROD for OU4 requires in-situ stabilization of the iron slurry in site 8.

Treatability testing conducted prior to the Design determined that none of the innovative technologies
evaluated were effective in treating Mclntosh Superfund Site soils. Thermal treatment will therefore
be the sole treatment method for soils to a depth of 20 feet. The treatment of soils greater than 20
feet deep is discussed below. Following discussion with the agencies, it was determined that soils
meeting the treatment Performance Standards can be placed back into the excavations.

The project will be executed as a thermal treatment operation with an in-situ stabilization segment
(iron slurry) and a diversion/containment wall at site 8 (bluffline). The major operation will include
a statistically designed excavation plan, an extensive soil conditioning program, thermal treatment
with secondary oxidative destruction of off-gases, extensive gas cleaning and treated residuals
placement as backfill. A second major part of the operation will involve debris. Several kinds of
debris will be encountered and disposed. Metal will be decontaminated and recycled as scrap
whenever possible, combustibles (paper, plastics, wood) will be shredded and sent for thermal
treatment, large pieces of concrete will be cleaned and returned to the site, and large wooden pieces
Gogs, etc.) will be cleaned and returned to the site.

Excavation limits have been defined by a geostatistical method using indicator kriging. A commercial
software package was purchased to accomplish this. The method will ensure that the site individually
and as a whole will be remediated to meet the Excavation Performance Standards.

A remediation wastewater treatment system (RWWTS) will also be a part of this project. Site water
will be encountered during excavation (perched and rain water), and water will be captured from the
thermal treatment unit. This water will be treated as necessary and either used in the thermal
treatment process or discharged to the Mclntosh plant wastewater treatment facility (WWTF).
Final site restoration will involve proper grading and revegetation of all areas. It is intended that all
remediated areas except site 8 (bluffline) will be available for general industrial use after remediation
is complete, subject to certain restrictions.

Q:\conccpt3939Tvfdfirapfrawp June 1996
1-6



Ciba Mclntosh OU2 and OU4
Remedial Action Work Plan

Date

October 1952

1970

August 1982

September 1983

October 1985

1985

1987

September 1989

September 1991

July 1992

FIGURE 1-1
SITE HISTORY

CIBA MCINTOSH SUPERFUND SITE

Activity

Facility begins operations as part of Geigy Chemical Corporation

Geigy merges with Ciba, forming the Ciba-Geigy Corporation

USEPA conducts site investigation

Site added to the National Priorities List

USEPA issues RCRA permit, which requires a site investigation

Initiated RI/FS for the Mclntosh Superfund Site

Installed groundwater extraction system in the upper alluvial aquifer as part
of the RCRA Corrective Action Program

RODforOUl

ROD for OU2

ROD for OU4

November 18,1992 Consent Decree entered for OU2

September 1993

November 1993

May 13,1994

Combined RDWP (OU2 and OU4) submitted to USEPA and ADEM

Explanation of Significant Differences for OU2 and OU4

Consent Decree entered for OU4

June 1996
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2.0 REMEDIAL ACTION PLANNING AND IMPLEMENTATION

This section references implementation plans for the various phases and components of the RA for
the Site. OHM is the RA contractor, Ciba is the supervising contractor for the Ciba Mclntosh
Superfund Site. Rust is subcontracted to OHM for the design phase of the project. OHM currently
plans to utilize the following subcontractors during the RA phase:

Performance Demonstration Test:

TRC Environmental Corporation
2315 West Sam Houston Parkway North
Houston, Texas 77043
(713)827-0600

Slurry Wall Construction:

Inquip Associates, Inc.
711 West Burning Tree Lane
Arlington Heights, EL 60004
(847) 398-8007

2.1 PLANNING

This RAWP, in conjunction with the appended RA plans, comprise the documents which will be
submitted to USEPA prior to initiating mobilization, construction and excavation. Mobilization
activities will begin once these and other adjunct documents are reviewed and approved by the
USEPA, and once acceptance of all permitting equivalencies are attained. At the thirty percent
construction phase, the Operations and Maintenance Plan (O&M Plan) will be submitted to USEPA
for review prior to operation of the thermal treatment unit (TTU).

The RA will be implemented in two phases. Phase I (referred to as "Interim RA" in the Intermediate
Design Report) will be conducted during the summer of 1996 to take advantage of dry weather
conditions and to verify the process for confirming the attainment of excavation Performance
Standards. Phase I consists primarily of civil construction projects, as follows:

1996
2-1
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• construction of temporary facilities, including site trailers and a portable wastewater
treatment system

• perimeter air monitoring
• excavation of sites 1,4 and parts of site 3
• stockpiling of select soils for later treatment
• placement of excavated soils and one foot of clean cover over site 2
• construction of the slurry wall below the toe of slope in site 8
• soil verification sampling

No soils will be treated during Phase I. Excavated soils will either be backfilled or stockpiled for
subsequent treatment during Phase II.

Phase n (referred to as "Final RA" in the Intermediate Design Report) involves the remainder of the
RA, specifically excavation, thermal treatment of soils, and , if required, construction of a stabilized
area in the iron slurry area at site 8. The remaining facilities, including utilities and the TTU, will be
installed. A performance demonstration will be conducted to establish operating parameters for the
TTU. Following thermal treatment, the site will be regraded and revegetated. Specific work items
for Phase I and Phase n are shown in the construction schedule (Figure 3-1).

2.1.1 Project Delivery Strategy

The PDS is included as Section 6 of this RAWP and describes the strategy for delivering the project

2.1.2 Construction Management Plan

The CMP is included as Appendix A of this RAWP and presents how the construction activities are
to be implemented and coordinated with USEPA during the RA. This plan also presents procedures
for USEPA review and approval of any construction changes.

2.1.3 Construction Quality Assurance Plan

The Contractor Quality Assurance Plan (CQAP) is included as Appendix B of this RAWP and
includes a description of the quality control organization, Independent Quality Assurance Team
(IQAT), testing required to monitor construction and Performance Standards, and reporting
procedures.

Q:Voncept3989?pftii*rap*fawp June 1996
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2.1.4 Construction Health and Safety Plan

The CHSP is included as Appendix C of this RAWP. The CHSP includes procedural and equipment
requirements for compliance with Occupational Safety and Health Administration (OSHA)
regulations and protocols as well as a Contingency Plan to ensure protection of the environment and
local residents. Perimeter air monitoring procedures are presented in the Air Monitoring Plan (AMP).

2.1.5 Materials Handling Plan

The Materials Handling Plan (MHP), included as Appendix D of this RAWP, describes the methods
and equipment utilized to support the excavation, temporary storage, thermal treatment and backfill
of soils.

2.1.6 Erosion and Run-off Control Plan

The Erosion and Run-off Control Plan is included as Appendix E of this RAWP and presents
measures necessary to provide control of soil erosion and surface water run-off during construction
and after completion of the RA.

2.1.7 Temporary Facilities Plan

The Temporary Facilities Plan is included as Appendix F of this RAWP and presents a general Site
layout location of temporary facilities and equipment.

2.1.8 Air Monitoring Plan

The AMP is included as an Appendix to the CHSP. This plan presents the requirements and
procedures associated with perimeter air monitoring and site dust control. Requirements for
monitoring air quality on-site for purposes of setting worker protection levels are contained in the
CHSP.

2.1.9 Operations and Maintenance Manual and Plan

At the thirty percent construction phase, the Operations and Maintenance Plan (O&M Plan) and
Manual (O&M Manual) will be submitted for USEPA review and approval. These documents will
present procedures required for operation and maintenance of the TTU during the RA work.
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2.2 MOBILIZATION AND CONSTRUCTION

Mobilization and construction will be performed in accordance with the construction schedule
presented in Section 3.

2.3 IMPLEMENTATION

The RA will be performed in accordance with this work plan and appendices as well as the O&M
Plan. Appendix B, the CMP, contains a procedure for requesting and approving changes to these
plans.
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3.0 SCHEDULE

Figure 3-1 presents the construction schedule for the RA at the Site. The schedule is contingent upon
receipt of USEPA and the Alabama Department of Environmental Management (ADEM) approvals,
where required, on the dates noted. Final RA, including full mobilization and construction activities,
will not commence until the following documents have been approved:

• Performance Demonstration Plan (PDP)
• Performance Standards Verification Plan (PSVP)
• Final Design Report (FDR)

The schedule in Figure 3-1 is contingent on acceptable site conditions. Changes to the work will
impact the schedule. The schedule does not include time for delays due to unforeseen site conditions
or extreme weather conditions, although some reasonable delays may occur. The Phase I work in
particular is contingent on favorable weather conditions and that the river has receded from the
floodplain. Construction of the slurry wall cannot begin until the floodplain is dry enough for heavy
vehicle traffic.

The RAWP schedule for backfilling of soils during Phase I is contingent on USEPA approval of the
performance verification sampling results.

The following portions of the RA schedule are contingent upon agency approvals:

• approval of the Final Design Report and attendant work plans
• approval of the Operation and Maintenance Plan and Manual
• approval of the performance demonstration
• approval of the PSVP for excavation during Phase I.

The schedule provides reasonable periods for agency review and comment. Delay in agency
approvals will impact the schedule.

The USEPA Remedial Project Manager (RPM) will be informed of any significant modifications to
the schedule at the earliest opportunity. Revised RA schedules will be submitted as necessary.
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4.0 PROJECT MANAGEMENT PLAN

4.1 PROJECT ORGANIZATION

The CMP (Appendix A) presents a project organization chart for implementation of the RA.
Additionally, the CQAP (Appendix B), includes the organization chart for quality control. Both
documents are being submitted simultaneously with the draft RAWP to USEPA for review and
approval.

The responsibilities for implementation of the RA of USEPA, ADEM, the Owner, and the RA
Contractor are discussed below.

4.1.1 Agencies

USEPA (Region IV) is the overall lead agency to ensure that the RA conforms to the requirements
of the Consent Decree, SOW, and ROD for the Site. ADEM is the state agency responsible for
overseeing that state regulatory equivalencies are achieved. USEPA is responsible for overall
coordination with ADEM.

4.1.2 Owner

Ciba is the Owner of the Mclntosh Facility and is the potentially responsible party (PRP) at the Site.
Ciba is responsible for contracting with the Remedial Design (RD) and RA contractors and is
ultimately responsible for ensuring that the construction, operation and maintenance of the soils RA
is in accordance with the approved design and work plans.

4.1.3 Remedial Action Contractor

OHM will be responsible for conducting the RA so that the excavation and treatment Performance
Standards are met, and for implementing the remedy in a manner that is protective of human health
and the environment. OHM will obtain appropriate reviews and or approvals from Ciba and USEPA
for field-mandated changes to approved plans. Any significant changes or modifications which are
deemed appropriate based on the data collected, adverse field conditions, and/or interim results of
the RA and their effect on the estimated schedule will be reviewed with USEPA for their approval.
The mechanism for attainment of these reviews and approvals is presented in the CMP (Appendix A).
A Preconstruction Meeting will be held at the site. The schedule shows the anticipated date of the

Q:\conccpfi89892*ffd*rapArawp June 1996
4-1



Ciba Mclntosh OU2 and OU4
Remedial Action Work Plan

meeting and Figure 4-1 presents a preliminary Agenda of items to be addressed. USEPA and ADEM
will be invited to attend the meeting.

4.2 DAILY ACTIVITY SUMMARY REPORT

The OHM Project Manager will provide Ciba with Daily Activity Summary Reports. These will
include daily progress as well as input from the Daily QC Report and Health and Safety.

4.3 MONTHLY REPORTS

During the RA, Ciba shall submit monthly progress reports in accordance with the SOW for the Site
Operable Units 2 and 4. These reports will be consistent in format and content with the monthly
reports currently being submitted by Ciba. Over the duration of the RA, Ciba shall obtain monthly
reports from the RA contractor. A typical format for the monthly progress reports is presented in
Figure 4-2.

4.4 QUARTERLY MEETINGS

Ciba's Project Coordinator or designated representative will meet quarterly with USEPA's Remedial
Project Manager or designated representative, unless USEPA determines that such a meeting is
unnecessary. The RA contractor will be present at quarterly meetings, as necessary, to report on the
progress of the RA. Additionally, Ciba's Project Coordinator or Ciba's designated representative will
meet with USEPA's Remedial Project Manager or designated representative, as necessary, at the
conclusion of each major phase of the RA (Phase I and Phase II).

4.5 DOCUMENTATION

Various documentation wifl be prepared and kept on Site during the RA. Documentation will be kept
for the purposes of tracking materials on Site, employee health and safety, and for internal operational
reasons. The adjunct documents describe the records which will be completed and kept on Site for
the project duration as well as how they will be maintained. A partial listing of documentation and
recordkeeping for the soils RA is given below:
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Construction Quality Assurance Plan

• field log books for field sampling documentation
• Inspection Checklist
• Construction Quality Control Report

Operations and Maintenance Plan

• Shift Inspection Checklist
• Shutdown Maintenance Checklist
• Weekly Lubrication Checklist
• Consumable Items Inventory List

Construction Health and Safety Plan/Contingency Plan

• Site Orientation Sign-Off Sheet for Site Employees
• Daily Safety Meeting Summary
• Industrial Hygiene Monitoring
• Hotwork Permits
• Lockout Tabs
• Confined Space Entry Permits
• Hazard Communication Chemical Inventory
• Respiratory Protection Fit Test Forms
• Certification of Decontamination
• Incident Report and Investigation Forms
• Air Monitoring Logs

The individual plans should be consulted for more detail on how each type of documentation will be
maintained.
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FIGURE 4-1
PRECONSTRUCTION MEETING

PRELIMINARY AGENDA

I DEFINE ROLES, RELATIONSHIPS AND RESPONSIBILITIES OF ALL
PARTIES

II REVIEW HEALTH AND SAFETY AND SECURITY REQUIREMENTS

III REVIEW DESIGN CRITERIA, PLANS AND SPECIFICATIONS

IV REVIEW CONSTRUCTION SCHEDULE

V REVIEW METHODS FOR DOCUMENTING AND REPORTING INSPECTION
DATA

VI REVIEW METHODS FOR DISTRIBUTING AND STORING DOCUMENTS
AND REPORTS

VII CONDUCT SITE RECONNAISSANCE TO VERIFY THAT THE DESIGN CRITERIA,
PLANS AND SPECIFICATIONS ARE UNDERSTOOD
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FIGURE 4-2
REMEDIAL ACTION MONTHLY REPORT FORMAT

MONTHLY PROGRESS REPORT - (INSERT MONTH/YEAR)

CERCLA REMEDIAL DESIGN/REMEDIAL ACTION - O.U. NO. 2 AND O.U. NO. 4
CffiA-GEIGY CORPORATION, McINTOSH, ALABAMA

GENERAL STATUS:

SUMMARY OF SAMPLING AND TESTS PERFORMED:

SCHEDULE:

COMMUNITY RELATIONS:

SCHEDULED WORK FOR NEXT MONTH:
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5.0 COMMUNITY RELATIONS SUPPORT

At USEPA's request, Ciba will assist in preparing and disseminating information to the public
regarding the RA work to be performed. Assistance will be provided on an as-needed basis.

5.1 GENERAL

As part of the RA process, Ciba intends to continue its ongoing public awareness and community
involvement program which provides for input from local officials and citizens. Ciba fully expects
that the environmental enhancement that results from the remediation will strengthen its record in
environmental affairs and demonstrate its commitment to being a good neighbor.

In addition to any site remediation, it should be noted that Ciba will continue its ongoing facility
improvement and wildlife enhancement program. Ciba will continue its long standing practice of
communication with its employees, local citizens, locally elected officials, the media, and
environmental agencies during all phases of the RA.

The information presented below describes Ciba's plans for community awareness during the RA
process. Ciba will also continue its community awareness emphasis with regard to environmental
programs in the following areas:

• groundwater Corrective Action Program
• in-unit effluent reduction
• plant facilities improvements

5.2 OBJECTIVES

The community relations program has been designed with two fundamental objectives:

• keep interested citizens and organizations appraised of RA activities at the Ciba
facility

• continue Ciba's ongoing communication program with local citizens, organizations,
political entities, and the media
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5.3 KEY ORGANIZATIONS AND LOCAL CITIZENRY

Local organizations and community leaders will be provided with information on the RA and given
an opportunity to express concerns and ideas. Ciba has identified the following key organizations and
local citizenry:

• Mclntosh City Commission
• Mclntosh Community Advisory Council
• Mclntosh Community Action Committee
• Mclntosh Industrial Development Board
• Mclntosh Community Evacuation Committee
• Washington County Commission
• Mobile and Washington County Legislative Delegations
• Mayor of Mclntosh, Alabama
• Probate Judge and Chairman of Washington County Commission
• Sheriff of Washington County

5.4 COMMUNITY COMMITTEES

There are two community committees in place at Mclntosh that function to communicate remediation
activities to the local public. These committees are briefly described below:

Mclntosh Community Advisory Council

The Mclntosh Community Advisory Council is composed of local community leaders and a facilitator
provided by Ciba to act as a clearing-house for information regarding plant activities. These plant
activities include all aspects of the remediation process, and advisories regarding Superfund
Amendments Reauthorization Act (SARA) releases, as well as other issues which may impact the
community. The Community Advisory Council meets monthly.

Mclntosh Community Action Committee

The Mclntosh Community Action Committee, supported by a $50,000 USEPA Technical Assistance
Grant (TAG), has been established by the community to review and analyze the remedial activities
at the Ciba Site and report its findings to the community at large. The committee has hired a technical
advisor to assist in evaluating the technical facets of the remediation process and the potential impact
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on the Mclntosh community. The committee plans to disseminate information to the community
through the following techniques:

• fliers
• newspaper articles
• radio announcements
• community information on cable television
• bulletins at schools
• six written reports annually
• quarterly public meetings
• personal communication

5.5 MEETINGS/PRESENTATIONS

Ciba will plan to meet with the Mclntosh community at the conclusion of each major phase of the
RA. The meetings will include a slide or audio presentation to communicate plans and activities
conducted to date. The meetings/presentations will be held at the conclusion of the following major
RA phases.

An initial kick-off meeting will be held in conjunction with the RD meeting for the conclusion of the
Final Design.
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6.0 PROJECT DELIVERY STRATEGY

The purpose of this Project Deliver Strategy (PDS) is to address the management approach for
implementing the RA, including procurement methods and contracting strategy, phasing alternatives,
and contractor and equipment availability. This plan has been prepared in accordance with Section
IV, Task HI, Paragraph A. 2 of the Statement of Work for RD/RA Consent Decree, Operable Unit
2 and with Section IV, Task III, Paragraph A.2 of the Statement of Work for RD/RA Consent
Decree, Operable Unit 4. The PDS has been prepared for Ciba by Rust in cooperation with OHM.
The PDS has been developed in conjunction with the RAWP, the CMP and the CHSP.

6.1 CONTRACTING STRATEGY

Rust is contracted to perform complete engineering and regulatory assistance to complete the RD.
The contractor selected to implement the Remedial Action (RA) was Rust Remedial Services (RRS).
OHM acquired RRS on May 26,1995. OHM is contracted to provide field services, including labor
and equipment, necessary to perform the RA.

Subcontracts include performance demonstration testing and laboratory services. TRC
Environmental Corporation of Houston, Texas will perform the performance demonstration sampling
and will subcontract the analytical portion of the work. Other analytical work will be performed on
site by Ciba or a contract lab.

6.2 PHASING ALTERNATIVES

The project will be executed in accordance with the construction schedule presented in Section 3 of
this RAWP. This schedule requires that some specific work items, identified as Phase I RA activities,
occur prior to mobilization of the TTU.

6.3 CONTRACTOR AND EQUIPMENT AVAILABILITY

OHM will provide labor and equipment for the RA. Both permanent OHM employees and local hires
will be utilized. Local labor requirements will be filled through selective advertising in the area
newspapers, following applicable labor laws and equal opportunity hiring practices. Due to the
specialized training required of remedial action workers, and the scarcity of such trained personnel
in the open marketplace, the OHM team will provide project-specific training for all locally hired
personnel Subsequent refresher training will be provided throughout the project's life to meet CHSP
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requirements. A significant portion of the total manpower will be hired locally for the RA. Local
hires will fill office support staff positions, equipment operators, drivers and field technician positions.

Specialized equipment, including the TTU and water treatment equipment, is owned by the RA
contractor and will be made available as scheduled for this project. Non-specialized equipment, such
as dozers, front-end loaders and other excavating and earth moving equipment may be rented locally.
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APPENDIX A

CONSTRUCTION MANAGEMENT PLAN
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1.0 INTRODUCTION

This Construction Management Plan (CMP) has been prepared in accordance with Section IV, Task
ffl, Paragraph A3 of the Statement of Work for RD/RA Consent Decree, Operable Unit 2 and with
Section IV, Task HI, Paragraph A.3 of the Statement of Work for RD/RA Consent Decree, Operable
Unit 4. The CMP has been prepared for Ciba-Geigy Corporation (Ciba) by Rust Environment &
Infrastructure (Rust) in cooperation with OHM Remediation Services Corporation (OHM).

This CMP has been prepared for the remedial action (RA) at Operable Unit Two (OU2) and
Operable Unit Four (OU4) of the Ciba Mclntosh Superfund Site (Site). In addition, contaminated
surface soils from Operable Unit three (OU3), the floodplain, will be excavated and backfilled into
OU2. The RA includes:

• excavation, thermal treatment and/or backfill of soils in OU2, which consists of sites
1 through 7,9 and 11

• excavation, thermal treatment and backfill of soils in OU4, which consists of site 8
• construction of a slurry wall outside the toe of the bluffline in site 8
• backfill of OU3 soils into excavations in OU2
• stabilization of exposed iron slurry at site 8

The purpose of the CMP is to provide information on how the construction activities are to be
implemented and coordinated with the United States Environmental Protection Agency (USEPA)
during the RA. The plan includes an organization chart in Section 2 showing'lines of authority and
descriptions of the duties of key personnel. Section 3 discusses how any construction changes will
be administered and presents a plan for obtaining USEPA review and approval of those changes.

The CMP has been developed in conjunction with the Remedial Action Work Plan (RAWP), of
which this CMP is an appendix, and the Construction Health and Safety Plan/Contingency Plan
(CHSP) included as Appendix C to the RAWP.
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2.0 PROJECT ORGANIZATION

Figure 2-1 presents the project organization chart for the RA. Individuals named are currently
expected to fill the roles described. However, Ciba reserves the right to substitute individuals of
similar qualifications. The responsibilities of USEPA, Alabama Department of Environmental
Management (ADEM), the Owner and the RA Contractor for implementation of the RA are
discussed below.

2.1 AGENCIES

USEPA is the lead agency to ensure that the RA conforms to the requirements of the Consent
Decree, Statement of Work (SOW), and Record of Decision (ROD) for the Site. ADEM is the state
agency responsible for ensuring that the project is implemented per state applicable or relevant and
appropriate requirements (ARARs). Mr. C. H. Cox will serve as ADEM's Special Projects
Manager. USEPA is responsible for overall coordination with ADEM. Mr. Charles L. King, Jr. will
serve as USEPA Region IV's Remedial Project Manager.

2.2 OWNER

Ciba is the Owner of the Mclntosh Facility and is the potentially responsible party (PRP) at the Site.
Ciba is responsible for contracting with the Remedial Design (RD) and RA contractors and is
ultimately responsible for ensuring that the construction operation and maintenance of the soils RA
is in accordance with the approved design and work plans. Ciba is using an integrated project
management team approach for implementation of the RA as shown in Figure 2-1. For purposes
of assigning a contact as required in the ROD SOW, Mr. Sherman Williams of Ciba will act as the
duly authorized representative of Ciba and as the RA Coordinator. He will provide final review of
the RA and will continue to be the main contact with USEPA's Remedial Project Manager.

2.3 REMEDIAL ACTION CONTRACTOR

OHM will be responsible for conducting the RA so that the excavation and treatment Performance
Standards are met, and for implementing the remedy in a manner that is protective of human health
and the environment. OHM will obtain appropriate reviews and/or approvals from Ciba and
USEPA and/or ADEM for field-mandated design changes. Only significant changes .or
modifications which are deemed appropriate based on the data collected, adverse field conditions,

June 1996
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and/or interim results of the RA and their effect on the estimated schedule will be reviewed with
USEPA for their approval. Minor changes which do not alter the design plans, specifications, other
approved documents, or the remedy will be noted as appropriate in the monthly reports submitted
to USEPA.

OHM project management is fully supported by senior management at the corporate and regional
level. As part of this approach, project managers have full authority to act for OHM in the
execution of the contract scope of work. An executive sponsor ensures that both the project
manager as well as representatives of Ciba have direct and immediate access to senior management
within OHM.

OHM's project manager will be Mr. Alien Rutherford, who will be responsible for organizing and
coordinating the day to day aspects of the project, both administrative and technical, including
adherence to the schedule. He will be assisted by personnel experienced in remedial operations, as
shown in Figure 2-1.

Q:\CONCEPT*S9892\FDKJWSX:MPS. June 1996
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3.0 ADMINISTRATION OF CONSTRUCTION CHANGES

The RA Contractor, OHM, will keep Ciba apprised of any changes made or required based upon the
data collected, adverse field conditions, and/or interim results of the RA. Minor changes will be
noted as appropriate in the monthly reports which are submitted to USEPA and ADEM.
Documentation and approval of major changes will be administered through submittal of a Record
of Field Change, as shown in Figure 3-1.

When required, the Record of Field Change will be initiated by OHM, who will complete the form,
providing a description of the required change, the schedule impact, and any required revisions to
approved documents. The Record of Field Change will then be submitted to Ciba's Project
Coordinator for review and approval and forwarded to USEPA and ADEM for review and approval.
This form is intended to provide quick communication to USEPA and ADEM regarding changes
which impact the remedy implementation. Contractual changes between OHM and Ciba which
occur due to any such revisions will be handled by the respective companies' internal contract
change procedures.

Any changes to the design will be reflected in the record drawings.

Q:\CONCEPT39892tfDRtfAPSvCMPS. June 1996
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Figure 3-1
Record of Field Change

CIBA MCINTOSH SUPERFUND SITE

RECORD OF CHANGE NO:

DATE:

TITLE:

BRIEF DESCRIPTION OF CHANGE:

WORK PLAN REFERENCE:

AFFECT ON SCHEDULE:

SUBMITTED: __________________________ DATE:
OHM Remediation Services Corporation (OHM)

APPROVED: __________________________ DATE:
Ciba-Geigy Corporation (Ciba)

APPROVED: __________________________ DATE:
United States Environmental Protection Agency (USEPA)

APPROVED: __________________________ DATE:
Alabama Department of Environmental Management (ADEM)
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APPENDIX B

CONSTRUCTION QUALITY ASSURANCE PLAN
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1.0 INTRODUCTION

The purpose of this Construction Quality Assurance Plan (CQAP) is to support the Remedial Action
(RA) Quality Assurance (QA)/ Quality Control (QC) objectives set forth in the September 30, 1991
and July 14, 1992 Records of Decision (ROD) for the Ciba Mclntosh Superfund Site (Site),
Operable Units Two and Four respectively. This plan has been prepared in accordance with Section
IV, Task m, Paragraph A.4 of the Statement of Work (SOW) for RD/RA Consent Decree, Operable
Unit 2 and with Section IV, Task III, Paragraph A.4 of the SOW for RD/RA Consent Decree,
Operable Unit 4. The CQAP has been prepared for Ciba-Geigy Corporation (Ciba) by Rust
Environment & Infrastructure (Rust), the RD Contractor, in cooperation with OHM Remediation
Services Corporation (OHM), the RA Contractor.

This CQAP has been prepared for the RA at Operable Unit Two (OU2) and Operable Unit Four
(OU4) of the Site. In addition, contaminated surface soils from Operable Unit Three (OU3), the
floodplain, will be excavated and backfilled into OU2. The RA includes:

• excavation, thermal treatment and/or backfill of OU2 soils, which consist of sites 1
through 7, 9 and 11

• excavation, thermal treatment and backfill of OU4 soils, which consist of site 8
• construction of a slurry wall outside the toe of the bluffline in site 8
• backfill of OU3 soils into excavations in OU2
• stabilization of exposed iron slurry at site 8

Section 2 of this plan includes a description of the QC organization and members of the Independent
Quality Assurance Team (IQAT). Section 3 presents the QA requirements, and Section 4 presents
the QC procedures necessary to achieve the construction QA objectives. Section 5 presents the QC
procedures necessary to achieve data quality objectives for analytical, sample management, chain
of custody and data validation activities.

The CQAP has been developed in conjunction with the Remedial Action Work Plan (RAWP) of
which this CQAP is an appendix and the Construction Health and Safety Plan/Contingency Plan
(CHSP) included as Appendix C to the RAWP.
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1.1 PURPOSE

This CQAP covers the specific requirements of RA QA/QC to be implemented at the Site by OHM.
The CQAP provides or references the procedures, policies and practices to execute and document
compliance with the specifications, drawings, referenced standards and QC established by the
design. Compliance with the Final Design Report (FDR) requirements will be addressed by the
IQAT. In general, the CQAP establishes controls for:

• major definable features of work
• quality control staff organization and authority
• personnel qualifications
• procedures, guidelines, checklists forms
• records
• inspections and tests
• documentation
• audits
• subcontractors

1.2 APPLICABILITY

This CQAP incorporates by reference the following project plans containing QA/QC requirements
for specific work items:

• QA/QC requirements and procedures for sampling and analytical during the
performance demonstration are provided in the Performance Demonstration Plan
(POP)

• QA/QC requirements and procedures for verification of excavation limits and
acceptability of treated soils are provided in the Performance Standards Verification
Plan (PSVP)

• QA/QC requirements and procedures for air monitoring samples are provided in the
Air Monitoring Plan (AMP)
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This CQAP presents QA/QC requirements for work items not included in other plans. This
includes:

• construction activities to verify compliance with specifications
• thermal treatment unit (TTU) feed samples following the performance demonstration
• samples from the remediation wastewater treatment system (RWWTS)
• samples from potential borrow sources of soil
• samples of potential water sources for use in slurry wall construction
• samples of scrubber blowdown to determine compliance with density limits

1.3 DEFINABLE FEATURES OF THE WORK

This CQAP will be implemented to cover two major categories for QA/QC:

• site work and construction
• sampling and analysis

Table 1-1 presents RA tasks which tasks have associated QC requirements. The table also includes
spaces for insertion of dates that the preparatory and initial inspections were performed and may be
used as a checklist.

1.4 ACCEPTANCE OF CQAP

Work performed within the scope of this plan will not be started prior to the approval of this CQAP
by the United States Environmental Protection Agency (USEPA) and the Alabama Department of
Environmental Management (ADEM) unless otherwise permitted by USEPA/ADEM. Any
significant changes to this CQAP will require notification of the changes to USEPA/ADEM in
writing. All significant changes are subject to the approval of USEPA/ADEM.

1.5 CONTROL OF CQAP

This CQAP should be considered a working document. The Quality Control Officer (QCO) will
maintain a list of CQAP holders, who will include the USEPA/ADEM, Ciba, OHM Corporate
QA/QC Director, QCO, OHM Project Manager, OHM Health and Safety Director, OHM Site Safety
Officer, and testing laboratories. Revisions to the CQAP will be made by sections, or by the
addition of supplements or amendments. All approved changes and revisions will be transmitted
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to plan holders. Each individual or organization holding a plan will be responsible to update and
maintain their copy of the current plan. Superseded sections may be maintained for reference
purposes provided the sections are clearly identified as superseded and noted for information only.
Whenever a section of the plan is revised, the cover page, changed pages, and table of contents will
also be revised to reflect the current revision number. Revision numbers will be consecutive
beginning with the number one.
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TABLE 1-1
LIST OF DEFINABLE FEATURES

^•-'••^'••/-•'••'••^.•^~\'-:-'-^-.^liifggjSii^Siiiisifii. lipQ'lii^iiiiliill
MOBILIZATION

Set-up Thermal Offices

Delivery of TTU

Construct Air Monitoring Stations

Baseline Air Monitoring

Inspect

Inspect

Inspect

Testing1

PHASE I RA ACTIVITIES

Construct Interim Temporary
Facilities

Construct RWWTS

Construct Slurry Wall

Erect Interim Storage Facility

Excavate site 1

Backfill site 2

Excavate site 3

Excavate site 4

Inspect

Inspect

Testing2

Inspect

Testing3

NA

Testing3

Testing3

PHASE D CONSTRUCTION

Site Preparation/Mobilization

Install TTU Foundations

TTU Mobilization/Construction

Erect TTU

Install Oxygen Pad

Water Tie-in for TTU

Set-up Process Water Tank

Set-up Oxygen Tanks and
Vaporizers

Treated Solids Building Construction

TTU Electrical

TTU Natural Gas

Install TTU Instrumentation

Inspect

Inspect

Inspect

Inspect

Inspect

Inspect

Inspect

Inspect

Inspect

Inspect

Inspect

Inspect

p^i^XiiB^

;•;= '£ ; FinepSfiitoJrj? ;T;-': \illliitiailii
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TABLE 1-1 (CONTINUED)

LIST OF DEFINABLE FEATURES

ii^ssiiUff^fSi.
Install Water Lines

Construct Material Handling
Building

Install Treated Solids Conveyor
System

Install Oxygen Line

Install Feed Conveyors

TTU Mechanical Checkouts

^!riiMlll;^;ilJiliP:

Inspect

Inspect

Inspect

Inspect

Inspect

Testing2

PERFORMANCE DEMONSTRATION
TEST

Operator Training

Test Fire Burners

Conduct Clean Bum

Refractory Cure

Prepare Feed for Clean Bum

Clean Bum Demonstration

Contaminated Soil Shake-Out

Feed-Prep for Mini-bum

Shakedown with Contaminated Soils

Stockpile and Test Treated Solids

Mini-burn System Optimization

Mini-bum

NO

Inspect

Inspect

Inspect

Inspect

Inspect

Inspect

Testing4

Inspect

Testing3

Testing4

Testing4

PERFORMANCE DEMONSTRATION

System Optimization

Mini-burn Report Preparation

Mini-bum Report Review

Performance Demonstration

Performance Demonstration
Analytical

Testing4

Testing4

NO

Testing4

Testing4

;.::;.illff;:;Ĵ ^
\m:gmmm:\&:m m^^m^mm.
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TABLE 1-1 (CONTINUED)

LIST OF DEFINABLE FEATURES

:.:::i: : .; : . : :•: : : .|: ;..:; ̂ ^t^^^t^^i^^ :.:.: :;.>•: ::: :':i:.::--: :.::. :.- x .'. :-.::. ::;.-.-.-.>•. .-:•:•.•:'.• i :

PHASE n EXCAVATION

Excavate sites 7, 3, 1 1, 5, 6, 9, 8

Backfill all Sites

OPERATIONS

Operation of RWWTS

Construction of Stabilized Area at
site 8 (as necessary)

Interim Operation

Treated Solids Testing

Interim Operation

Full Production Operation

DEMOBILIZATION

TTU Decontamination

Treated Solids Building
Decontamination and
Demobilization

Decontamination/Dismantle Treated
Solids Bins

TTU Unit Demobilize

Decontamination/Demobilization of
RWWTS

Incineration Work Item Close-out

Project Close Out

:My^HliSs^1?:-L:H

Testing3

Testing3

Testing2

Testing2

Testing2

Testing3

Testing2

Testing2

Inspect

Inspect

Inspect

Inspect

Inspect

NO

NO

ii!i!il!3illpliMlii P<>'f*f fk t* ITt 'rf»rf '•'• : •'•'•'•'• :.::":: :::;:
r.d-IOl- '"tr\t': • : • :': :X: •••'•'• •.• •

BiilwSHlSiii

1.
2.
3.
4.

QA/QC requirements are provided in the AMP.
QA/QC requirements provided in Specifications and in this CQAP.
QA/QC requirements included in the Specifications and in the Performance Standards Verification Plan (PSVP).
QA/QC requirements included in the PDP.
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2.0 ORGANIZATION AND RESPONSIBILITIES

The Site RA QA/QC Organization Chart, Figure 2-1, defines the lines of authority and
communication reporting functions of the Remedial Action quality control (RAQC) organization.
The type and number of QC staff personnel may vary with project operations in progress, shift work
and other activities affecting QC coverage.

Figure 2-1 presents the project organization chart for RAQC. The responsibilities of USEPA,
Alabama Department of Environmental Management (ADEM), Ciba and the RA Contractor for
implementation of RAQC are discussed below.

2.1 AGENCIES

USEPA is the lead agency to ensure that the RA conforms to the requirements of the Consent
Decrees, SOW, and ROD for the Site. ADEM is the state agency responsible for ensuring that the
project is implemented according to state permit equivalencies. Mr. C. H. Cox will serve as
ADEM's Special Projects Manager. USEPA is responsible for overall coordination with ADEM.
Mr. Charles L. King, Jr. will serve as USEPA's Remedial Project Manager (RPM).

2.2 OWNER

Ciba is the Owner of the Mclntosh Facility and is the potentially responsible party (PRP) at the Site.
Ciba is responsible for contracting with the RD and RA contractors and is ultimately responsible for
ensuring that the RD, construction, and operation and maintenance of the soils RA is in accordance
with the approved design and work plans. Ciba is using an integrated project management team
approach for implementation of the RA, as shown in Figure 2-1. For purposes of assigning a contact
as required in the ROD SOW, Mr. Sherman Williams of Ciba has been designated as Project
Coordinator, Dr. David Williams as Alternate Project Coordinator, and both are the duly authorized
representatives of Ciba. He will provide final review of the RA and will continue to be the main
contact with USEPA's Remedial Project Manager.

2.3 REMEDIAL ACTION CONTRACTOR

The overall responsibility for implementation and enforcement of the CQAP is assigned to the OHM
Project Manager. The responsibility for providing quality oversight direction and verification of

Q:\CONCEPT\8989^FDR^AP^CQfJ\CQAP.TXT June 1996
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the effectiveness of the project CQAP is assigned to the QCO. An IQAT will also provide overall
QA/QC independent of OHM.

The OHM QCO will be responsible for verification of all activities affected by this CQAP. An
IQAT will provide inspection independent of OHM and the QCO. The QC staff has the authority
and responsibility to identify and verify correction of any materials or work activities that do not
conform to the design QC requirements. The QC staff will maintain a close working relationship
with project management, keeping them advised of any situations which, if not corrected, would
affect the quality of the project. QC personnel may perform other project activities provided they
do not interfere or compromise their QC responsibility. QC staff members will not perform any QC
acceptance verifications for work for which they were directly responsible. Duties for
responsibilities assigned by the CQAP may be delegated to qualified individuals; however, overall
responsibility remains as assigned.

2.3.1 Project Manager

Mr. Alien Rutherford will be the Project Manager for this Site RA. Mr. Rutherford will be
responsible for implementation and enforcement of the CQAP. He will have the authority to access
the required resources throughout OHM to ensure compliance with the design requirements
including operational, QA/QC, health and safety, and regulatory matters. Attachment 1 of this
CQAP contains a summary of Mr. Rutherford's qualifications.

2.3.2 Quality Control Officer

Mr. Scott Tucker will be the Quality Control Officer (QCO) for this Site RA. He will advise and
assist the Project Manager in the implementation of the CQAP. The QCO will be assigned the
responsibility for verification of operational compliance to the design requirements and has the
authority to act for the Project Manager to stop work inconsistent with QC requirements.

The QCO will be responsible for oversight of the project CQAP. The QCO receives administrative
direction from the Project Manager. The QCO will be responsible to the OHM Corporate QA/QC
Manager for QC direction on any matters that may affect the QC requirements for the project.

The QCO provides oversight of the OHM QC staff and will also be responsible for monitoring
subcontractor compliance with project QC requirements. Subcontractors will be required to identify
their in-house individuals responsible for QC who will coordinate activities through the QCO.
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Attachment 1 of this CQAP contains a summary of Mr. Tucker's qualifications.

2.3.3 PC Staff

A QC staff will be maintained as necessary to perform the specified QC functions. The type and
number of the personnel will vary dependent upon work phase needs, shift work, rates of placement
or excavations and other operations that may require QC coverage. The QC staff will be fully
qualified by training and experience to perform their assigned duties. Changes in QC personnel will
require submittal of the names and qualifications for each additional or replacement personnel.

2.3.4 Corporate OA/QC Director

Mr. Cecil Gibbs is the OHM Corporate QA/QC Manager and will be responsible for oversight and
direction to ensure project QA/QC compliance with the design. He will oversee the QCO and
interface as required with Health and Safety personnel. Attachment 1 of this CQAP contains a
summary of Mr. Gibbs qualifications.

2.4 INDEPENDENT QUALITY ASSURANCE TEAM

The IQAT will include representatives from various organizations that will be responsible for
overall QA/QC during the RA. The duties of the IQAT include the following:

• review plans and specifications for clarity and completeness
• direct and perform observations for quality assurance inspection activities
• verify the contractor is implementing the construction quality control according to

the CQAP
• perform on-Site inspections of the work to assess compliance with design criteria,

plans, specifications, FDR
• report to Ciba and USEPA/ADEM the results of all inspections and corrective

actions, including work that is not of acceptable quality or that fails to meet the FDR
• order work stoppage for inconsistency with QC requirements.

The IQAT is broken down into two major components:

• Analytical verification
• Construction quality assurance
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The members of the IQAT are Mr. James Norris of ERM Southeast, Inc. and Mr. Frank Innocent!
of Ciba for analytical verification and Mr. James Pelham, P.E. of Smith Environmental and Mr.
Richard Odom of Ciba for CQA.

The laboratories selected to perform analytical testing will have been audited by Ciba's Corporate
Environmental Technology Group and will have met Ciba's internal criteria for data validation.

The IQAT will perform periodic inspections to verify that work meets the specifications of the FDR.
If a variance is noted, the IQAT is responsible for involving all parties to correct the variance. If
the variance is not correctable, it will immediately be reported to Ciba for communication to the
USEPA/ADEM.

The IQAT will also be responsible for reviewing all data from contracted laboratories and material
sources assuring they meet FDR specifications. Major corrections will be reported in to the
USEPA/ADEM.

2.5 LABORATORIES

Ciba's on-Site laboratory will perform the majority of chemical analyses for soil and water samples.
Ciba's laboratory will be supported by OHM's on-Site laboratory and subcontracted laboratory
services, including OHM Remediation Services Corp. and Savannah Laboratories & Environmental
Services, Inc. Air and industrial hygiene samples will be analyzed by M.D.S. Laboratory. Samples
collected during the performance demonstration will be analyzed by independent third party
subcontractor(s), including TRC Environmental Corporation, Triangle Laboratories and Quanterra
Environmental Services. The following list of laboratories will be used to analyzed samples during
theRA:

(1) OHM Remediation Services Corp.
Analytical Division
16406 U.S. Route 244 East
P.O. Box 551
Findlay, Ohio 54839-0551
Tel: (419) 423-3526
Fax: (419) 424-4998
Contact: Melanie A. Radabaugh
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(2) M.D.S. Laboratory (AIHA)
4418 Pottsville Pike
Reading, PA 19605
Tel: (610)921-8833
Fax: (610)921-9667
Contact: Fred Usbeck

(3) Savannah Laboratories & Environmental Services, Inc.
900 Lakeside Drive
Mobile, AL 36693-5118
Tel: (334) 666-6633
Fax: (334) 666-6696
Contact: Jesse Smith

(4) TRC Environmental Corporation
2315 West Sam Houston Parkway North
Houston, Texas 77043
Tel: (713)827-0600
Fax: (713) 827-0634
Contact: Sean O'Brien

(5) Triangle Laboratories
801 Capitola Drive
Durham, NC 27713
Tel: (919) 544-5729
Fax: (919) 544-5491
Contact: Selena Armistead

(6) Quanterra Environmental Services
880 Riverside Parkway
West Sacramento, Ca 95605
Tel: (916) 374-4334
Fax: (916)371-2857
Contact: Robert Weidenfeld
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3.0 QUALITY ASSURANCE REQUIREMENTS

QA/QC is an integrated program designed to ensure that all facets of the RA adhere and conform
to standards set by OHM and Ciba in design documents, as well as regulatory performance criteria.
The RAWP and its appendices contain policies, project objectives, specific responsibilities of
personnel, and specific procedures necessary to ensure that all remedial activities conducted at the
Site will be performed in a safe, consistent, and efficient manner.

Table 3-1 is a Quality Assurance Matrix that references the design specifications pertinent to this
RA. Table 3-2 presents a list of chemical analyses which are included in the scope of the CQAP.
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TABLE 3-1

CONSTRUCTION QUALITY ASSURANCE

ii'MiSpeei^i^sl^
!P!IPSa8:̂ iM3£3

02210

02220

02245

02395

Hilfillllllli^^
:: i;:;;:ii:i;;;;;:;f||:̂

Compaction nominal - 3 passes of earth moving
equipment

Placement nominal - 1 foot lifts

Excavation Limits

Cement Content of Soil Cement

Cement meets ASTM C150

Bentonite - meet API SPEC 13A

Wall Depth - cut into Miocene clay a nominal 2
ft

n W^b^ps^ $<eiif£ il:i W
ls||i;liC!i<iiiî a'Bcî :̂|;:il:;

Visual

Visual

Survey

Measurement of
Applied Cement

Manufacturers
certification of analytical
testing

Manufacturers
certification or
analytical testing

Visual - inspect cuttings

m^^Sj^f^^^^S^m
%!&$&™<\%gM&M>M$$wt^3t&':

Once per day as fill is
placed

Once per day as fill is
placed

Prior to excavation of each
depth interval shown on
design drawings

Once per batch

Once per manufacturer

Once per manufacturer or if
field verified, once per
10,000 pounds of bentonite

NA

llfii^^entoti^iiiRequiredgK
aSil; ii! ?• iiiilili ; mm
Field Log Book Notation

Field Log Book Notation

Certified Survey by Alabama
RLS

Field Log Book Notation

Certification from supplier or
laboratory results

Certification from supplier or
laboratory results.

NA
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TABLE 3-1 (CONTINUED)

CONSTRUCTION QUALITY ASSURANCE

:? ii i|i§ |̂*lt!llli i

02395 (Continued)

13100

illllilililiiil i^lsf!?i!iii>t?ifKfil; ^iiiSi-i

Slurry viscosity prior to placement between 38
and 80 sec

Slurry filtrate loss prior to placement not more
than 25 cc in 30 minutes as measured by
standard filter press at 100 psi

In trench slurry density at least 65 pcf and at
least 15 pcf lighter than backfill mix

In trench slurry viscosity minimum of 40 sec

Slurry pH not more than 10

Backfill mix, slump between 4 and 8 inches

Backfill mix, unit weight greater than 85 pcf

Samples between carbon units

Samples of RWWTS effluent

lilliĵ î jifiS;1^ !̂!̂ !!!;;:;
IJK&l^ompKaiicMm^^

Marsh Funnel

Standard Filter Press

Mud Balance

Marsh Funnel

Calibrated pH meter

ASTM C 143

Appropriate Method

Analytical Testing

Analytical Testing

1 1 i! ? ; m ̂ ^Mi^iiiiMw.
::; ;:>:•::>: ::iv::;: :':'. : : : : : :> ;::;:;:: * : !:;:x::::::::i::::i £ •:::•:••:::•: x> -:: : :':
:':':::•: :>>•:•••: :••'•: :;:•:;: ::': .:;::-:::::::':': : WXi:i:<t :': :::::::':':':': ;:;': : •

Once per shift and each
time pond is prepared

Once per shift and each
time pond is prepared

Once per shift

Once per shift

Once per shift

Once per shift

Once per shift and when
slump changes

Twice per month

Twice per month

D^^enta^iB Jletjiured
^Ililp-;:^
Record in Daily Reports

Record in Daily Reports

Record in Daily Reports

Record in Daily Reports

Record in Daily Reports

Record in Daily Reports

Record in Daily Reports

See Table 3-2

See Table 3-2
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TABLE 3-1 (CONTINUED)

CONSTRUCTION QUALITY ASSURANCE

:::i|||lj||;:)||i||||||
iiSi^gM^^jSwsgsgiSs;

13261

13262

11 j:||||| Illll^gl^
:-S8;:i:;;:f£;:ig;:::̂ ;;:i;:;;};:g

Test of AWFCO and permissive interlock

CEM calibration

Weigh belt feed calibration

Performance Demonstration

Soil Management and Conditioning Equipment
- Daily Inspection

Treated Solids Performance Standards

||:;;||̂ ieai|i&;:itO:;̂ jrl̂ |:;:;|i:i:;
5' :m •;: • 8 fetninjpliiaiiiSSB %m ?:§;;

Mechanical - go/no go
Simulate shut-off
conditions

Certified Span Gases
EPA/625/6-89/-023

Fine zero and fine span
are performed
electronically at control
panel. Acceptable zero
span deviation +/-3%.
Fine span: use test
weight. Acceptable fine
span = <2%.

Analytical testing of
feed and stack gas.
Specific parameters and
protocols are listed in
POP.

Visual

Analytical Testing.
Specific parameters and
protocols are listed in
the PSVP.

llii;||s;||1 î;̂ u«ji>î |sSi;i;
•:vwi%$™$%:&-tf'?%zW$}W;-':Wffi&Z

Once prior to TTU soils
feed and weekly thereafter

Daily

Zero daily, span weekly

Analytical testing of feed
and stack gas. Specific
parameters and protocols
listed are in POP.

Once per day

Once per batch

|;::::pocumen tation ; Required :
; Hi H. ;;: ;%£;' ?3 '£:; Sis W £:£3 ;s£:: '• :™x ?;:;; x t • •

Log Book Notation

Log Book Notation

Log Book Notation

Analytical testing of feed and
stack gas. Specific
parameters and protocols
listed are in PDP.

Record in Field Log Book

Laboratory Reports
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TABLE 3-2

LABORATORY ANALYTICAL REQUIREMENTS

;.l;:||ji|t̂ f!||i|

Wastewater

j y :!Jl;i;Eh»CFteJtttiiB^?iJ $f£!
i •: i .:•£? mK:;KiixfS-^i!K Si:; BBifi:

t i •• :if: i$8llf 11:;:*®;:;*: if :il::;f*
Si; :;.;:;;:;; ^JSf'JiMlpg^:?; 3.3 .̂i;!;?

RWWTS:

1. Influent to RWWTS;

2. Between lead and lag
carbon unit; and

3. Following lag carbon
unit (effluent).

:;i;;: sils&j&s* « ;*SSi-issi;js:;;;-; ::::!;;::;:;:;:;;;;.::::;:;;:;. s &if;s?f;i? ;;:;.;
??l il; iiiisfegj* » cKlO:i 0 -f i

1 sample every two
weeks from each
location excluding
QA/QC samples

liliillli
::; jSj|rouiuS|^l;j
| ;;;:T!̂ ;;||!yr;:;;;;;;:;;:.
ii ilSiiisilyisiRsfiiiJ-;

1 Week

gilj^i^iei^illll

Ametryn

Aniline

Arsenic

Atrazine

Alpha-BHC

Beta- BHC

Delta- BHC

Gamma-BHC

Bladex

Benzene

Carbon
Tetrachloride

Chlorobenzene

Chlorobenzilatc

1 \ jjji i fiiUsqiiiiireS; sMm \
||||||iif||̂ î î |i||ii
•:J||̂ |̂ |Bii!:;:̂ î ||;:
•:i iiijiiiii^i&ii^iiiwiisfjs^l

630

10

50

3.0

0.6

2.0

0.2

0.2

14

5.0

5.0

5.0

140

1 II iliiiiiillll ;
:.: '•'.•'.' '.• '.-:• :;:•::::•:-:::::•::>.:.::;:.:;:;::_:;:.:• : ';
:•: ::::" '• :: ::::.-:::::-::::::':::-:::'::::-:;:-:-::::' : '•

:•: '.•'.•:'. '•_ :•:• Q'^:-_".-_\-'.-_:-:-:- :•_:<•_:•:•:•:•'.•:•'.:• : :•

SW-619

SW-8020

SW-7061

SW-619

SW-8080

SW-8080

SW-8080

SW-8080

SW-619

SW-8020

SW-8010

SW-8010

SW-8080

Illl^^it^liiiiwsifeiiijiiiiilt?
?;|:|:;.; [if: ; |i! :Repdirting:|;; • ;:;.; :ij.; ';|: : ; :-;:

ilili:;!;:̂ :̂:̂ :̂:̂ !̂
liiltilftraRiTKfr ifeir siwis) :i: •'• ;;: ;: i

630

10

50

3.0

0.6

2.0

0.2

0.2

14

5.0

5.0

5.0

140
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TABLE 3-2 (CONTINUED)

LABORATORY ANALYTICAL REQUIREMENTS

1 1 SP III

Wastewatcr
(Continued)

i in n $$$1 &fi| ii i ||

RWWTS:

1. Influent to RWWTS;

2. Between lead and lag
carbon unit; and

3. Following lag carbon
unit (effluent).

; 11 1| i*i£iijueiiicy:: m '&
;,:;;::: ff:f iKS;̂ :*!™* •« ^fiff: >i

1) 1 sample every
two weeks from each
location, excluding
QA/QC samples:

iiiiowlliilll(;iiiipli
iiii;!A îiii'ji!(iii; 1

1 Week

i |i ij :;) ̂ ar|g|||j| II |

Chloroform

Cresols (m-, p-)

ODD

DDE

DOT

Diazinon

Methyl Ethyl
Ketone

Naphthalene

Prometryn

Simazine

Toluene

illll ii jlRi^iuir^liliQ:
t|iiii;jil^!iiitiiftiiyi;iiii
if|iii|i!i|̂ iBiiip§ll
i^imiBiS^w^ll

5.0

10

10

10

10

6.0

10

10

28

1.0

2000

||f il^i^ll II

SW-8010

SW-8040

SW-8080

SW-8080

SW-8080

SW-8140

SW-8015

SW-8100

SW-619

SW-619

SW-8020

||ji|i^j|ai!^iit^j^ato^j;iii
l|lli||iĵ ĵ ĵg||||[|̂
i:lllllwpj:ijSi:)iiil|||I;?;
lliili^i^^ilili:

5.0

10

10

10

10

6.0

10

10

28

1.0

2000
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TABLE 3-2 (CONTINUED)

LABORATORY ANALYTICAL REQUIREMENTS

iiimiiii
Soils Feed to
TTUfor
Routine
Operations

Process Water

Process Water

Soil

|| l^iHiifilli:: :1 1
j| | | II j. | || llltl; '• | 1

Composite Samples from
the prepared feed
stockpile.

Slowdown from
Scrubber

Supply for Slurry Wall

Potential Borrow
Sources

IIHilHf^iHHl

1 sample per week
for the first four
weeks of operation.

1 sample every 4
hours

Non-recurring

Non-recurring

\ \ Illlliniil ::i ; liiiliil: •:
:| ii$ii|||i| i
:itiS&i&ib&i«!l ;

2 days

1 hour

2 weeks

2 weeks

l| ||f]|$|||iM;Mi

Chlorine

Arsenic

Cadmium

Chromium

Lead

Density

PH

Hardness

TDS

Total Organics

alpha-BHC

beta-BHC

delta-BHC

Ramma-BHC

1 1| |:|ti|̂ iji« |̂i p|
i;i ||i i:M^ciB(iiii| Illl
| |||i|lî ||i!̂ l|:
•Jlliiift^iKfei fiw^swttOll

NA

NA

NA

NA

NA

1 s.u.

50,000

500,000

50,000

0.4

1.7

0.3

0.1

|| lis|î mi||

SW-5050
Standard Method
4500-EPA 300.0

SW-7060, 6010

SW-7060, 6010

SW-7060, 6010

SW-7060, 6010

EPA9040

HACH

Standard Method

TBD

SW-8080

SW-8080

SW-8080

SW-8080

?il il^it^'i^Jlo^jiijiicjfilv^
if Illii^iite^^lllilil;
1 1 ̂ ^f^^^^^Si
P; N:; tniiji/K|i ft«tsiwilii Jl'i !:;:;:i:; ;;i

10 mg

1.0 mg

1 s.u.

50,000

500,000

50,000

0.4

1.7

0.3

0.1
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TABLE 3-2 (CONTINUED)

LABORATORY ANALYTICAL REQUIREMENTS

Soil
(continued)

Potential Borrow
Sources

Non-recurring 2 weeks DOT 17

ODD 24

DDE 17

Chlorobenzilate 20.9

Diazinon 0.36

Prometryn 38.5

Simazine 3.7

Atrazine 3.6

Bladex 2.0

SW-8080

SW-8080

SW-8080

SW-8080

SW-8141

SW-619

SW-619

SW-619

SW-619

17

24

17

20.9

0.36

38.5

3.7

3.6

2.0

1. Required detection limits based on performance standards for RA. Limits are in ug/L for water samples and mg/Kg for soil samples.

2. Methods with SW- prefix are from Test methods for Evaluating Solid Watse. Volumes 1A-1C: Laboratory Manual. Physical/Chemical Methods: and Volume II: Field Manual.
Physical/Chemical Methods. SW-846, Third Edition, Office of Solid Waste, USER A, December 1987. Methods with an EPA prefix are from Methods for the Chemical Analysis
of Water and Wastes (MCAWm EPA-600/4-79-Q2Q. Revised March 1993, Environmental Monitoring and Support Laboratory, Cincinnati, Ohio, USEPA, 1983 and
subsequent EPA-600/4 technical additions.
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4.0 CONSTRUCTION QUALITY CONTROL PROCEDURES

The CQAP provides measures to verify and document that the work performed complies with the
requirements specified in the FDR, specifications and drawings. These measures include QC
inspections, control testing, document control, submittals, subcontractor quality control, quality
assurance audits, and corrective actions.

Procedures for implementing the above measures are included throughout the CQAP. The plan may
be supplemented by working procedures, guidelines or instructions for the implementation of
measures to verify compliance with the design requirements.

4.1 QUALITY CONTROL INSPECTIONS

The measures required to verify the quality of work performed and compliance with the specified
requirements include inspection of materials and workmanship before, during and after each
definable feature of work. The QC inspection in general will consists of preparatory, initial, follow-
up, completion, and documentation.

4.1.1 Preparatory Inspection

Preparatory inspections will be performed by the QC staff (monitored by the QCO and IQAT) prior
to starting any definable feature of work listed in Table 1-1 which has control requirements and may
include preparatory inspection meetings attended by the responsible construction staff personnel,
any applicable subcontractor involved with the feature of the work, and the responsible QC staff.
The preparatory inspection meeting will include:

• review of pertinent design requirements
• review of material and equipment documentation for required tests, submittals and

approvals
• review of required control inspections and test requirements
• examination of the preliminary work necessary to begin the feature of the work for

completeness and conformance to approved drawings and submittal data
• availability and examination of the required materials and equipment for

commencement of the work and for use throughout the work feature
• review safety procedures/controls for compliance to the approved CHSP

Q:\CONCEPT£989?fDKJWSVCQAP\CQAP.TXT June 1996
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Preparatory inspection meetings will be documented on the Preparatory Inspection Checklist (Figure
4-1).

4.1.2 Initial Inspection

An initial inspection will be conducted by the QC staff monitored by the QCO and IQAT soon after
beginning each definable feature of the work. The inspection will be performed when it is
determined that a sufficient portion of the feature of the work has been accomplished to evaluate
the following criteria:

• compliance with the specifications, drawings, submittals and other design
requirements

• acceptable levels of workmanship
• safety measures - compliance with activity hazard analysis
• resolution of differences

If manufacturer's certification is required, then the manufacturer will provide certification stating
the following:

• the product or system has been installed in accordance with the manufacturer's
recommendations

• the product or system has been inspected by a manufacturer's authorized
representative

• the product or system has been serviced with the proper lubricants
• applicable safety equipment has been properly installed
• proper electrical and mechanical connections have been made
• proper adjustments have been made and the product or system is ready for functional

testing, plant startup, and operation

Initial inspections will include participation of the responsible personnel including appropriate
subcontractors and the QC personnel involved with the feature of the work and will be documented
on Figure 4-2 and reported in the Daily Activity Summary Report.

Q:\CONCEPT£989WDl?JtAPSV:QAP\CQAP.TXr June 1996
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4.1.3 In-Process Monitoring

In-processing monitoring of on-going activities which affect quality will be performed by the QC
staff monitored by the QCO and IQAT. Any deficiencies noted during these activities will be
documented and resolved per Section 4.7.

4.1.4 Follow-Up Inspections

Follow-up inspections will be performed by the QC staff monitored by the QCO and IQAT. The
frequency of the follow-up inspections will be dependent upon the extent of the work being
performed on each particular feature of the work. Follow-up inspections will be performed on all
ongoing work and on any completed work phase prior to starting subsequent phases. Any
deficiencies will be corrected prior to starting the new work. Follow-up inspections will be
documented using the Follow-up Inspection Checklist (Figure 4-3) and Daily Activity Summary
Report and copies of the Follow-up Inspection Checklists attached.

4.1.5 Completion Inspection

At the completion of each feature of the work or increment, the work will be inspected for
compliance with the design plans and specifications. The QC staff monitored by the QCO and
IQAT is responsible for initiating the completion inspection and verifying development of a punch
list of items which do not conform to the specified requirements, including incomplete work items.
Upon completion of the punch list items, a second inspection will be conducted by QC staff,
monitored by the IQAT to verify all of the items conform to the requirements. When the work
inspected meets the specified requirements, the CQO will document completion in the Final
Inspection Log (Figure 4-4) and notify the OHM Project Manager or designee.

4.1.6 Inspection Documentation

The QCO monitored by the IQAT will be responsible for the maintenance of inspection records.
All inspection records will be available to OHM and Ciba management.

June 1996
4-3



Ciba Mclntosh OU2 and OU4
Revision 0______________________________________Construction Quality Assurance Plan

4.2 TESTING

Testing procedures are shown in Table 3-1. OHM will cooperate with the laboratory personnel and
provide access to the work. OHM will furnish incidental labor and facilities to:

• provide access to work to be tested
• obtain and handle samples at Site or at source of product to be tested
• facilitate inspections and tests
• notify laboratory sufficiently in advance of operations for laboratory scheduling

The QC requirements for the contractor's field sampling activities, laboratory activities for the
performance demonstration, quality assurance/quality control procedure, and project deliverables
relative to the acquisition and reporting of chemical data are described in Section 5 of this CQAP
for applicable chemical sampling work items.

4.2.1 Construction Testing Requirements

A list of soils geotechnical and material tests, visual inspections and chemical analyses to be
performed according to the specifications is included in Table 3-1. QC staff with oversight by the
QCO and IQAT will be responsible for monitoring the testing activities to verify conformance to
the design requirements. The monitoring will include project on-Site activities and off-Site
laboratories and includes, but is not limited to:

• sampling, methods, locations and frequencies
• chain-of-custody
• testing procedures
• test equipment availability and compliance
• calibrations
• test documentation and results

4.2.2 Documentation

Testing activities and results of the test and monitoring activities will be included on the Daily
Activity Summary Report Test reports (including reports provided by contract laboratories),
calibration records and other recording forms used for document test activities will be maintained
by the QCO.

Q:\CONCEfrF&989?fDfMV(PSX:QAKCQAP.TXr June 1996
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4.3 DOCUMENT CONTROL

The QC staff with oversight by the QCO and IQAT will maintain current records of QC activities
and tests performed including those of suppliers and subcontractors. The records will include
evidence that required control measures and tests have been performed and will indicate the results
of the activities. Complete QC document files including drawings will be maintained by the OHM
Project Manager or his designee.

4.3.1 Daily Activity Summary Report

A Daily Activity Summary Report will be prepared by the QC staff monitored by the QCO and
IQAT and submitted as part of the Daily Activity Summary Report. The report will cover both
conforming and nonconforming work. The Daily Activity Summary Report will include:

• type and number of control activities
• results of test and inspections
• types of defects/causes for rejection
• corrective actions
• trades working, description and number
• weather conditions
• verbal instructions

The Daily Activity Summary Report will include a statement of certification that all materials,
supplies and work performed comply with the design requirements. The QCO or authorized
designee will sign the Daily Activity Summary Report to indicate the above certification.

4.4 SUBMITTALS

4.4.1 Responsibilities

The QC staff (monitored by the QCO and IQAT) is responsible for the certification of specified
submittals. The required submittals will be identified and documented on Submittal Register Form
(Figure 4-5). The Project Manager or designee will be responsible for the preparation of this form
and updating of the required submittals. The Project Manager will monitor the submittal activities
to verify:

Q:\CONCEPT\8989PfDtbRAP&C QAKCQAP.TXT June 1996
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• all required submittals are included
• submittal schedule status
• current submittal status
• resubmittals

4.4.2 Submittal Control

OHM will control and schedule all submittals to Ciba Ciba will forward the appropriate submittals
to the USEPA/ADEM. These submittals include all items listed in the design document and listed
or specified in the specifications. Units of weights and measures used on all submittals will be
consistent with those used in the design documents.

Each submittal will be reviewed for completeness, detail, and compliance with design requirements
by individuals qualified to perform the review of that specific item. Prior to each submittal, the QC
staff (monitored by the QCO and IQAT) will certify that the submittal is in compliance with the
design requirements. Submittals that do not comply with the requirements will be returned to the
originator for corrective actions and resubmittal. Substitutions or variations of specified
requirements will be clearly noted and will require approval or acceptance by Ciba. Certification
of the approved submittals will be indicated by stamping and signing or initialing and dating the
submittal form by the responsible QC personnel. The submittals will include, but not be limited to:

• plans and drawings
• sample and test specimens
• QC submittals
• contract closeout items

4.4.3 Submittal Scheduling

Submittals on components of a system or that are interrelated will be combined and submitted
concurrently whenever possible. Certifications pertaining to specific documents will be submitted
with these documents. OHM will schedule its drawings and other documentation reception, review,
and approval process activities so that submittal items will be transmitted to Ciba and the Project
Manager.

Q:\CONCEPT3989TfDtt*RAP$£QAP\CQAP.TXT June 1996
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4.4.4 Review of Vendor Submittals

Vendors and subcontractors will be required to expeditiously submit items such as shop drawings,
test data, operation curves, specifications, operation manuals, catalog cuts, and parts lists to OHM
for review. OHM technical and QC personnel will review each submittal for compliance with
contract documents. If acceptable, the item will be stamped as such and forwarded to Ciba and
OHM management for review and approval. If unacceptable, errors or deficiencies will be
identified and returned to the vendor or subcontractor for correction. The corrected item will be
resubmitted to OHM for review until it meets contract requirements.

4.5 SUBCONTRACTOR QUALITY CONTROL

Subcontractors required to perform services or supply materials for this RA are responsible for
compliance to the QC requirements of their respective subcontract. Subcontractors include
organizations supplying quality related items or services to the project.

The requirements for personnel qualifications, technical performance levels, QC procedures,
acceptability levels, and documentation will be included as a part of the subcontract documents. The
QC staff (monitored by the QCO and IQAT) will review the subcontract procurement documents
to verify all of the QC requirements are communicated to the subcontractor.

The QC staff (monitored by the QCO and IQAT) will be responsible for the performance of
inspections, surveillances, document reviews, audits, and other QC for monitoring the subcontractor
to verify compliance with the contract and subcontract requirements. These activities will be
documented on inspection reports, checklists, audit reports, field logs, or other forms appropriate
to the function performed.

For field operations, the project QC staff will provide QC checks before and during the
subcontractor operational activities to the extent required to determine the subcontractor is in
compliance with the QC measures set forth by the contract and the applicable subcontract
documents.

Audits of subcontractor activities will be conducted by the project QC staff (monitored by the QCO
and IQAT) as necessary to verify compliance with the contract documents. Objective evidence of
conformance to the subcontract documents will be reviewed during the audits.

June 1996
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Geotechnical and material testing will be performed by a subcontracted testing firm which will be
responsible for the performance of earthwork, concrete, and other physical testing defined in the
applicable work specification.

The QCO is responsible for monitoring the laboratory operations to verify:

• execution of all required tests
• frequency of tests
• calibration of test equipment
• test results
• documentation

4.6 QUALITY ASSURANCE AUDITS

The project QA/QC Plan will include periodic audits during the course of the project to verify that
the program is in compliance with the CQAP. The audit will be performed on-Site by the QC staff
monitored by the QCO and IQAT and will include, but not be limited to, the following:

• subcontractor performance
• field operation and records
• laboratory sampling and testing
• QC inspections and records
• document control

In addition to the internal QC staff audits, additional external audits may be conducted
independently by the IQAT, Ciba and the USEPA/ADEM. These entities, at their own discretion,
will determine:

• the number of external audits and scope to be performed
• the individuals to perform the audits
• the time and place of the audits

Q:\CONCEPT3989?fD!M<APS*CQAI\CQAP.TXr June 1996
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4.7 CORRECTIVE ACTION

When conditions are encountered that do not meet with the intent of the specifications, corrective
action is required. The objective of this section is to outline the course of action to be taken when
the condition of the process differs from that which is a requirement of the specification.

Compliance with the requirements of the specification is the responsibility of all project personnel
that have a direct input in the process. It is their responsibility to identify materials or work
activities that may not conform to the contract requirements. Upon the discovery of a potential
deficiency that may effect the quality of the project, the individual must initiate a Deficiency Report
(DR; Figure 4-6) and forward it to the project QC staff.

The QCO will review the DR, determine the status and complete Section 2 of the DR. If the
condition is deficient, the QCO will confirm it and assign it a sequential number. The number will
be prefixed with a "D" followed by the next available number, e.g., D-001, D-002. A DR log
(Figure 4-7) will be maintained by the QCO showing all DR activity. If the disposition does not
require engineering or client involvement, the QCO will complete Section 4 of the form and will
then assign the DR to the appropriate area supervisor for correction. The assigned supervisor will
make required corrections, sign and date Section 5 of the DR. After QC verification and acceptance,
Section 6 of the DR will be signed and dated by the QCO.

If the QCO determines the condition may require engineering and/or Ciba review to correct the
deficiency, the QCO will route as required to engineering, the Project Manager, and Ciba. If Ciba
determines the condition may require USEPA/ADEM review, Ciba will discuss the DR with the
USEPA/ADEM. No action will be taken to correct these deficiencies until USEPA/ADEM approval
is received.
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FIGURE 4-1
PREPARATORY INSPECTION CHECKLIST

CONTRACT NO.: _______________________ DATE:
SPECIFICATION SECTION: ___________________________
DEFINABLE FEATURE OF THE WORK:.

SECTION A
PERSONNEL PRESENT

NAME POSITION COMPANY

SECTION B
DRAWINGS AND SPECIFICATIONS

1. Has each specification paragraph, contract drawing and shop drawing been studied?:
YES _________I NO _______

2. Do all parties have up-to date drawings and specifications?
YES _________/ NO _______

SECTION C
TRANSMITTALS INVOLVED

Number & Items Code Approval

SECTION D
TRANSMITTALS WHICH MUST BE SUBMITTED

ITEM APPROVAL

SECTION E
HEALTH AND SAFETY REVIEW

1. Are Insurance Certificates on Site?:
YES________/NO_______

2. Are Insurance Certificates current?:
YES _________/ NO ____

(Continued on Next Page)
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FIGURE 4-1 (CONTINUED)
PREPARATORY INSPECTION CHECKLIST

SECTION F
MATERIALS

1. Are all materials on Site? YES ________/NO_______
2. Have all materials been checked for contract compliance against approved shop drawings and

specifications?
YES _________/ NO _______

3. If No, Explain deficiency and corrective action:

SECTION G
TESTS REQUIRED IN ACCORDANCE WITH CONTRACT REQUIREMENTS

Test Paragraph Frequency

SECTION H
EQUIPMENT REQUIRING OPERATIONAL CHECK:

ITEM CHECK

1.

SECTION I
OPERATIONS AND MAINTENANCE MANUALS REQUIRED

Are O&M Manuals and/or field instructions required?
YES _________/ NO _______

SECTION J
ITEMS DISCUSSED

1. Are any utility shut-downs required?
YES_____/NO_______

2. An initial inspection will be required as soon as a representative portion of the work has been completed.

SECTION K
CONFLICTS NOTED

QUALITY CONTROL REPRESENTATIVE

Q:\CONCEPT3989KFDRMPSCQAP\CQAP.TXr June 1996
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FIGURE 4-2
________________INITIAL INSPECTION CHECKLIST________________

CONTRACT NO.: _____________ DATE: _____________________________
SPECIFICATION SECTION: ______________________________________________

DEFINABLE FEATURE OF THE WORK:

SECTION A
PERSONNEL PRESENT

NAME POSITION COMPANY

SECTION B
MATERIALS

1. Have all materials to be used been submitted and approved?:
Yes___ No___

2. If No, list all materials to be used which have not been submitted:

3. Do materials conform to submittals, plans and specifications?
Yes___ No___

4. If No, explain and describe corrective action taken:

SECTION C
TESTING

1. Is testing lab ready to perform required tests? Yes___No.
2. If No, explain: ———————————————————————

SECTION D
EQUIPMENT

Is equipment required available and capable of performing work required?

Yes___ No___

(Continued on Next Page)
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FIGURE 4-2 (CONTINUED)
INITIAL INSPECTION CHECKLIST

SECTION E
WORKMANSHIP

1. Has previous work been completed in accordance with plans and specificadons:

Yes___ No___

2. If No, explain: ___________________________________

SECTION F
GENERAL SAFETY REQUIREMENTS

SECTION G
ITEMS DISCUSSED

Are any utility shut downs required? Yes. No

SECTION H
CONFLICTS NOTED

SECTION I
CORRECTIVE ACTION PLAN

SECTION J
WORK ITEM APPROVED FOR INSPECTION

QUALITY CONTROL REPRESENTATIVE
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FIGURE 4-3
FOLLOW-UP INSPECTION CHECKLIST

CONTRACT NO.: _____________ DATE:.
SPECIFICATION SECTION: _________________

DEFINABLE FEATURE OF THE WORK:

SECTION A
PERSONNEL PRESENT

NAME POSITION COMPANY

SECTION B
MATERIALS

1. Have all materials to be used been submitted and approved?:
Yes___ No___

2. If No, list all materials to be used which have not been submitted:

3. Do materials conform to submittals, plans and specifications?
Yes___ No___

4. If No, explain and describe corrective action taken:

SECTION C
TESTING

1. Is testing lab ready to perform required tests? Yes ___ No.
2. If No, explain: —————————————————————

(Continued on next page)
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FIGURE 4-3 (CONTINUED)
______________FOLLOW-UP INSPECTION CHECKLIST______________

SECTION D
EQUIPMENT

1. Is equipment required available and capable of performing work required?
Yes ___ No ___

2. If No, Explain: ___________________________________________

SECTION E
WORKMANSHIP

1. Has previous work been completed in accordance with plans and specifications:
Yes___No___

2. If No, Explain: _________________________________

SECTION F
GENERAL SAFETY REQUIREMENTS

SECTION G
ITEMS DISCUSSED

Are any utility shut downs required? Yes ___ No ___

SECTION H
CONFLICTS NOTED

SECTION I
WORK ITEM APPROVED FOR INSPECTION

QUALITY CONTROL REPRESENTATIVE

June 1996
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FIGURE 4-4
FINAL INSPECTION LOG

WORK
FEATURES

FINAL INSPECTION
DATE

APPROVED COMPLETE

CQO PM CIBA
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FIGURE 4-5
SUBMITTAL REGISTER FORM

SUBMITTAL NO. RECIPIENT DOCUMENT TITLE DATE
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FIGURE 4-6
DEFICIENCY REPORT

SECTION 1: TO BE COMPLETED BY INITIATING INDIVIDUAL

CONTRACT NO.: _____________
SPECIFICATION SECTION: ______
DEFINABLE FEATURE OF THE WORK:.

REPORT INITIATED BY: ________
DESCRIPTION OF DEFICIENCY: ____

DATE:

DATE:

QCO REVIEW: DATE:

SECTION 2; COMPLETED BY OCO

_________ SIGNATURE:

RECOMMENDED ACTION:

REQUIRED ROUTING FOR REVIEW (QCO MUST COMPLETE THEN ROUTE AS INDICATED)

REVIEW REQUIRED BY

1. ENGINEERING

2. PROJECT MANAGER

3. CIBA

4. USEPA/ADEM

YES NO SPECIFIC INDIVIDUAL

DEVIATION NUMBER ASSIGNED: D-

(Continued on Next Page)
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FIGURE 4-6 (CONTINUED)
___________________DEFICIENCY REPORT___________________

SECTION 3 • REVIEWS

COMPLETE IF SECTION 2

ENGINEERING REVIEW: DATE:

IS CHECKED YES FOR ENGINEERING REVIEW

SIGNATURE:
RECOMMENDED ACTION:

INSPECTIONS REQUIRED:
APPROVALS REQUIRED:

COMPLETE IF SECTION 2 IS CHECKED YES FOR PROJECT MANAGER REVIEW

PROJECT MANAGER REVIEW: DATE:_________ SIGNATURE:______________
RECOMMENDED ACTION: ___________________________________________

INSPECTIONS REQUIRED:.
APPROVALS REQUIRED:

COMPLETE IF SECTION 2 IS CHECKED YES FOR CIBA REVIEW

CIBA REVIEW: DATE: _____________ SIGNATURE:.
RECOMMENDED ACTION: _____________________

INSPECTIONS REQUIRED:.
APPROVALS REQUIRED:

(Continued on Next Page)
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FIGURE 4-6 (CONTINUED)
DEFICIENCY REPORT

USEPA/ADEM REVIEW: DATE:____________ SIGNATURE:.
RECOMMENDED ACTION: _______________________

COMPLETE IF SECTION 2 IS CHECKED YES FOR USEPA/ADEM REVIEW

INSPECTIONS REQUIRED:.
APPROVALS REOUIRED:

SECTION 4 - INSTRUCTIONS TO AREA SUPERVISOR
TO BE COMPLETED BY QCO AFTER APPROPRIATE REVIEWS

SECTION 5 - COMPLETION REPORT
TO BE COMPLETED BY AREA SUPERVISOR

SIGNATURE: __________ DATE:

SECTION 6 -INSPECTION AND SIGNATURES

INSPECTED BY QCO: DATE: _________SIGNATURE:

SECTION 7 - FOLLOW-UP INSTRUCTIONS
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FIGURE 4-7

DEFICIENCY REPORT LOG

DR8 DESCRIPTION DATE
IMITATED

ISSUED FOR REVIEW BY

ENGINEERING

Initiab DATE

PROJECT
MANAGER

Initiab DATE

OBA

Initiab DATE

USEPA

Initiab DATE

DATE SENT TO
PROJECT

MANAGER

DATE
COMPLETED
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5.0 ANALYTICAL QUALITY ASSURANCE

The primary purpose of this section is to define QA/QC procedures necessary to achieve data quality
objectives for analytical, sample management, chain of custody and data validation activities.

The following documents were used in development of this CQAP:

• Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans
(December 1980)

• Data Quality Objectives Process for Superfund (September 1993)
• National Functional Guidelines for Organic Data Review (OLM 01.1-8)

Test Methods for Evaluating Solid Waste (SW-846) 3rd Edition, 1991
• Standard Operating Procedures and Quality Assurance Manual, USEPA Region IV

(February 1991)
• Standard Methods for the Examination of Waste and Wastewaters (September 1995)

5.1 OBJECTIVES

Specific objectives of the field analytical program for the Site to which this CQAP is applicable
include:

• TTU feed samples to demonstrate that the prepared feed to the TTU meets applicable
limits (if any) for metals and chlorine

• RWWTS effluent monitoring and testing under the requirements of the Ciba
wastewater treatment plant

• verification of suitability of borrow soil material prior to approval for use on-Site
• samples of scrubber water blowdown to measure density

Note that analyses of treated soil samples and excavation verification samples are not addressed in
this plan but are covered in the PSVP. The purpose of this section is to ensure that the data are
technically valid, defendable, and meet or exceed the required Data Quality Objectives (DQOs).
The CQAP describes the management policies, objectives, principles, and procedures which will
be used to produce the required data quality. The CQAP also defines the QA program for oversight
of field and laboratory activities and for the review of environmental data. The QA program is a
system of documented checks and ensures the authenticity and validity of environmental data. QC
includes the tools provided in the QA program for performing the data validation process.

Q:\CONCEPT3989TfDRJtAPS*CQAP\CQAP.TXT June 1996
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Analysis of all samples will be conducted by laboratories utilizing standard USEPA approved or
equivalent methods.

5.2 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT OF DATA

This QA program addresses both field and laboratory activities. The measurement of QC includes
the PARCC parameters (i.e., precision, accuracy, representativeness, comparability, and
completeness). The procedures described herein are designed to obtain PARCC data for each field
procedure and analytical method. To ensure that quality data continues to be produced, systematic
checks must show that test results and field procedures remain reproducible and that the analytical
methodology is actually measuring the quantity in each sample.

5.2.1 PARCC Review

Specific PARCC measurements will be addressed to satisfy the QA objectives. These measurements
are discussed in the following subsections.

5.2.1.1 Precision

Precision is commonly determined from duplicate samples; thus, precision is usually expressed as
relative percent difference (RPD) or relative standard deviation (RSD). These quantities are defined
as follows:

IX, - XJRPD = ——!——L_ * 100
(X, + X2)/2

100 2 IX. - XJ
RSD = —— * ——!———2.

v/2

where X, and X2 are the reported concentrations for each duplicate sample.
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5.2.1.2 Accuracy

Accuracy is a determination of how close the measurement is to the true value. When applied to
a set of observed values, accuracy will be a combination of a random component and of a common
systematic error (or bias) component. Bias is defined as the deviation due to matrix effects of the
measured value from a known spiked amount. Accuracy will be determined from spiked samples
as follows:

PR = 100(A-B)/C

where: A = spiked sample result
B = sample result
C = spike added

The bias (B) due to matrix effects based on a matrix spike is calculated as:

B = (Xt-Xu) - K

where: Xj. = measured value for spiked sample
Xu = measured value for unspiked sample
K = known value of spike in sample

5.2.1.3 Representativeness

The representativeness criterion is best satisfied by making certain that sampling locations are
selected properly and a sufficient number of samples are collected. Representativeness will be
assessed by the use of duplicate samples. By definition, duplicate samples are collected so that they
are equally representative of a given point in space and time. In this way, they provide both
precision and representativeness information.
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5.2.1.4 Completeness

Completeness is defined as the percentage of measurements made which are judged to be valid
measurements. Completeness will be represented by:

„ ~ . Number of valid results , „„% Completeness = ——————-———————— x 100
Total number of results

An 80% completeness is anticipated for the project tasks.

5.2.1.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared with another. This goal is achieved through using standard techniques to collect and
analyze representative samples and reporting analytical results in appropriate units.

5.2.2 Data Quality Objectives and Levels

To generate data that will meet the project objectives, it is necessary to define the types of decisions
that will be made, identify the intended use of the data, and design a data collection program. DQOs
are defined as an integrated set of thought processes which define data quality requirements based
on the intended use of the data. DQOs are necessary in obtaining sufficient data of known
defensible quality for the intended use. The DQO process will assist in determining appropriate
quantitation, detection, and reporting limits by defining analytical methods, sample handling
procedures and data assessment requirements.

The overall data quality objective for this project is to limit the chance that sample data will lead
to an incorrect conclusion for each of the various data uses. An important aspect of this objective
is to minimize the chance for data which indicate that environmental matrices are "clean", when they
are not (false negatives) and to minimize the chance of data which indicate that soils are "dirty",
when they are not (false positives). To achieve this objective, control limits on PARCC parameters
have been established, based on the intended use of the data.

Validation of all data collected during this program will be performed to assure that quality
procedures have been followed and that the quality of data will adequately support the intended use
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as described in the USEPA's Data Quality Objectives for Remedial Response Activities (March
1987). The QA/QC evaluation will determine whether data meet requirements of the CQAP and
will include a validation of the laboratory data, when appropriate or applicable.

The DQOs for this project will incorporate data quality Levels II and III. Level II data will be
utilized for testing the density of scrubber water blow-down. Level III DQOs will be utilized for
laboratory analysis of TTU feed, RWWTS effluent and potential borrow source samples. These
levels of data are defined as follows:

• Level II Field screening or analysis using more sophisticated portable instruments.
The quality of data generated is highly variable, depending on the use of
suitable calibration standards, reference materials, sample preparation
equipment, and the training of the operator. Results are available almost
immediately.

• Level III All analyses performed in an off-Site laboratory that may or may not follow
Contract Laboratory Program (CLP) procedures. Quality assurance/quality
control and documentation are less rigorous than CLP protocols. Results are
not available immediately.

5.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES FOR FIELD
ACTIVITIES

General considerations, sample container, preservation and storage requirements, equipment
decontamination and data management procedures applicable to these activities are discussed below.

5.3.1 General Considerations

Field activities affecting data quality will be documented. Activities affecting data quality include
sample management, reagent/standard preparation, decontamination, sample collection, field
measurements, equipment calibration and maintenance, and corrective action which are components
of this CQAP.
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5.3.2 Sample Containers. Preservation, and Storage

Sample containers will be furnished clean by the laboratory or will be supplied by a commercial
laboratory supply vendor.

5.3.3 Decontamination

Equipment used for sampling will be decontaminated prior to each use in accordance with the
following cleaning procedures:

• remove visual contamination and wipe clean
• clean with tap water and phosphate-free laboratory detergent. Liquinox or

equivalent) using a brush to remove paniculate matter and surface films
• rinse thoroughly with tap water
• rinse thoroughly with deionized water
• rinse twice with pesticide grade isopropyl alcohol and allow to air dry. Isopropyl

alcohol will not be applied to any PVC or plastic materials.
• rinse thoroughly, twice, with organic-free water if it is necessary to reuse the

equipment before alcohol drying is complete
• wrap sampling equipment completely with aluminum foil, shiny side out, to prevent

contamination if equipment is to be stored or transported

Clean, disposable gloves will be worn while handling sampling equipment or down hole tools during
the final stages of decontamination. Organic free water will be stored in either glass or Teflon
containers and applied via Teflon squeeze bottles or decanted directly from their storage containers.
Deionized water will be stored in plastic containers and applied via plastic pump sprayers or
decanted directly from the storage container.

5.4 SAMPLE CUSTODY PROTOCOL

Sample identification and documentation, field custody, sample packing and shipping, and
laboratory custody procedures applicable to these activities are discussed below.

June 1996
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5.4.1 Sample Identification and Documentation

After sample collection, all sample containers will be labeled with an identification number that
uniquely identifies the sample. The sample identification number will be logged in the field log
book, along with the following information:

• sampling personnel
• bottleware lot number
• date and time of collection
• field sample location and depth (if appropriate)
• observations on ambient conditions
• type of sampling (composite or grab)
• method of sampling
• sampling matrix or source
• intended analyses
• preservation method
• observations of significant characteristics of the sample
• observations of significant affect to the sampling procedure
• sample chain of custody number

5.4.2 Field Custody Procedures

Field custody procedures regarding sample identification and documentation, field log book, sample
containers, sample packing and sample shipping are described below. Examples of the chain-of-
custody forms and label used to track custody are provided in Attachment 2.

5.4.2.1 Field Log Book

Sampling personnel will use a bound field log book with moisture resistant pages to record pertinent
sampling information with waterproof ink. The log book identifies project name, project number,
Project Manager and telephone number, and principal street address or geographic location of the
Site. Daily field activities and sampling information will be entered in the log book on dated,
initialed, and serially-numbered pages. Corrections will be made to entries by initialed line-out
deletions. A diagonal line is drawn across the remaining blank space of the last page of each day's
entry. Each day's entry is signed and dated by the author.
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5.4.2.2 Sample Identification

A unique identification number will be assigned to each sample. This number will be a
alphanumeric sequence or integer that serves as a mnemonic device or acronym to identify the
sample. All information pertaining to a particular sample will be referenced by its identification
number that is recorded on the sample bottleware, in the field log book, and on the sample chain-of-
custody form.

A typical sample label is shown in Attachment 2. Following sample collection, the sample label will
be completed in waterproof ink with the appropriate information as shown. The completed label
will then be secured to the sample container with clear, wide tape.

5.4.2.3 Sample Containers

OHM will use sample containers furnished by the laboratory or a commercial supplier. OHM will
verify that the laboratory has approved cleaning procedures in the laboratory's CQAP, or that the
commercial supplier furnishes laboratory grade, certified clean containers. The source and lot
numbers of sample containers used in the sampling event will be recorded in the project field log
book for each sample collected. The lot number may be used to trace the bottleware preparation and
certification of cleanliness when the containers are shipped from the OHM equipment manager.

5.4.2.4 Sample Location, Sample Media, and Intended Parameters

The specific sampling location of each sample will be recorded with each sample identification
number in the field log book and on the sample chain-of-custody form. Sampling locations will be
referenced to a Site location map.

The type of sample media will be recorded with the sample identification number in the field log
book and on the chain-of-custody form. Laboratory analyses to be conducted on the sample will
be recorded with the sample identification number in the field log book and on the chain-of-custody
form.

5.4.2.5 Date, Time, Personnel, and Ambient Conditions

The date and time of sampling preparation and collection, and personnel who conducted sampling
will be recorded with the sample identification number in the field log book and on the chain-of-
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custody form. The names of sampling personnel, visitors and any other persons on-Site will also
be recorded in the field log book. The ambient weather conditions and other conditions at the
sampling location that may affect sample collection, the apparent representativeness of the sample,
or sample analysis will also be recorded in the field log book.

5.4.2.6 Preliminary Sampling Activities

Sampling personnel will record in the field log book the preparation activities that may be pertinent
to the sampling event at each sampling location.

5.4.2.7 Sample Collection

Sampling personnel will record in the field log book the type of equipment used to conduct
sampling, the order of sample collection (typically from most sensitive to least sensitive parameter),
field screening results measured during sample collection, special collection procedures, and
aberrations to sampling procedures. Duplicate QC samples, as described in Section 5.8.2, will have
the same information recorded in the field log book.

Following collection of the sample, the sample identification number and other information on the
sample label will be verified to the entry in the field log book. Sample identification number, time,
and date of collection will be recorded on the chain-of-custody form.

Following sample labeling verification, the sample will be placed in a cooler with ice and be
maintained in the sampler's presence or in a secure location for the remainder of the daily sampling
activities, or until custody is transferred to another party. A sample will be considered to be in a
person's custody whenever it is in a person's physical possession, when it is in view of the sampler
or responsible party, or when it is in a secure location. Custody of a sample is also maintained when
the sample is shipped in a container that is properly sealed against tampering with custody seals.

5.4.2.8 Quality Control Sample Collection

Information on QC samples will be recorded in the field log book, on the sample bottleware label,
and on the chain-of-custody form. Duplicate samples will have the same information recorded as
a regular sample. Equipment blanks will have most of this same information recorded, with the
exception that sample location and sample screening and preliminary activities are not applicable.
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The equipment blank will also be referenced to the actual samples that it accompanies in shipment
and handling. A detailed discussion of QC samples is presented in Section 5.8.2.

5.4.3 Sample Packing and Shipment

When samples are shipped off Site, the following procedures will be conducted, and will be
recorded in the project field log book and sample chain-of-custody form, as indicated below.

5.4.3.1 Sample Packing

Samples will be packed for shipping in waterproof ice chests and coolers. The sample containers
may be individually sealed in "Zip-lock" or other similar plastic bags, prior to packing them in the
cooler with bubble wrap or suitable packing. Wet ice sealed in "Zip-lock" or other plastic bags (to
inhibit cross contamination of samples by meltwater) will be placed with the samples in the cooler.

The chain-of-custody form (copy in Attachment 2) identifying the samples will be signed as
"relinquished" by the principal sampler or responsible party. Forms will be sealed in a plastic bag
and placed inside the cooler, typically by taping the bag to the inside lid of the cooler.

Following packing, the cooler lid will be sealed with strapping tape. Two custody seals (copies in
Attachment 2) will be signed and dated and affixed about two corners of the cooler, across the seal
of the lid, and additionally covered with clear tape.

5.4.3.2 Sample Shipping

The sample coolers will be typically shipped by overnight express carrier to the laboratory. A copy
of the bill of lading will be retained by OHM and becomes part of the sample custody
documentation. Concurrent with shipping, the sampler completes a sample shipping form for
reporting by telephone to the laboratory that receives the samples.

5.4.4 Laboratory Custody Procedures

Upon receipt by the laboratory, samples will proceed through an orderly processing sequence
specifically designed to ensure continuous integrity of both the sample and its documentation.
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All samples will be received by the analytical laboratory and carefully checked for label
identification and completed, accurate chain-of-custody records. The sample temperature will be
measured upon arrival by measuring a temperature blank that is shipped with the samples. Each
sample will then be assigned a unique laboratory identification number through a computerized
Laboratory Information Management System (LIMS) that stores all identifications and essential
information. The LIMS system tracks the sample from storage through the laboratory system until
the analytical process is completed. Access to the laboratory will be restricted to prevent any
unauthorized contact with samples, extracts, or documentation.

5.5 CALIBRATION PROCEDURES AND FREQUENCY

5.5.1 Standard/Reagent Preparation

A critical element in the generation of quality data is the purity/quality and traceability of the
standard solutions and reagents used in the analytical operations. The preparation and maintenance
of standards and reagents will be performed by the selected laboratory per the specified analytical
method.

Primary reference standards and standard solutions used by the laboratory will be obtained from the
National Institute of Standards and Technology, an USEPA Cooperator Supplier, or other reliable
commercial sources to ensure the highest purity possible. All standards and standard solutions will
be cataloged to identify the supplier, lot number, purity/concentration, receipt/preparation date,
preparer's name, method of preparation, expiration date, and all other pertinent information.

Standard solutions will be validated prior to use. Validation procedures can range from a check for
chromatographic purity to verification of the concentration of the standard using a standard prepared
at a different time or obtained from a different source. Stock and working standards will be checked
regularly for signs of deterioration, such as discoloration, formation of precipitates, or change in
concentration. Care will be exercised in the proper storage and handling of standard solutions, and
all containers will be labeled as to compound, concentration, solvent, expiration date, and
preparation data (initials of preparer/date of preparation).

Reagents will be examined for purity by subjecting an aliquot or subsample to the analytical method
in which it will be used; for example, every lot of dichloromethane (for organic extractables) will
be analyzed for undesirable contaminants prior to use in the laboratory.
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5.5.2 Instrument Calibration and Tuning

Calibration of instruments is required to ensure that the analytical system is operating correctly and
functioning at the proper sensitivity to meet established reporting limits. Each instrument will be
calibrated with standard solutions appropriate to the type of instrument and the linear range
established for the given analytical method. The frequency of calibration and calibration
verification and the concentration of calibration standards will be determined by the manufacturer's
guidelines and the analytical method.

5.6 ANALYTICAL METHODS AND REQUIRED DETECTION LIMITS

This section presents the analytical activities, parameters, and methods associated with the
laboratory activities. Table 3-2 lists the parameters, methods and reporting limits required for each
sampling activity. The method references include:

• Test Methods for Evaluating Solid Waste. Volumes 1A-1C: Laboratory Manual.
Physical/Chemical Methods: and Volume II: Field Manual. Physical/Chemical
Methods. SW-846, Third Edition, Office of Solid Waste U.S. Environmental
Protection Agency, December 1987.

• Standard Methods for the Examination of Wastes and Wastewaters. September 1995.

The laboratory is required to determine Method Detection Limits (MDLs) for each analyte in
accordance with methods specified in Method SW-846, USEPA, December 1987. The MDL is
defined as the minimum concentration of a substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than zero. The MDL is determined from multiple
analyses of a standard in a given matrix. MDLs are associated with instrumentation only and do not
reflect interferences which may be associated with the sample matrix.

Practical Quantitation Limits (PQLs) are those lower limits (for a given analytical method) which
can be routinely achieved by a laboratory for a specific matrix. The PQLs are always greater than
or equal to the MDL. The PQL for a sample cannot be less than the lowest calibration standard and
may be higher than the target reporting limit due to matrix interference, moisture (soil samples), or
dilution requirements. All results below the PQL but above the MDL for an analyte will be listed
as the PQL flagged with a "J". Target Reporting Limits (TRLs) that the laboratories will be required
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to meet based on the performance standards and the required detection limits for each analyte are
given in Table 3-2. These TRLs may be higher than the laboratories PQLs.

Assuring the validity of quantitative measurements at low concentrations is an extremely difficult
technical problem. With regulatory action levels being pushed lower and lower, the validity of any
given measurement becomes even more important. The consequences of false positive or false
negative data can be significant.

Many laboratories routinely report result below the MDL as Not Detected because, by definition,
the reliability of the data at that level is questionable. For this RA, the laboratory will report data
below the quantitation limit with the data flagged accordingly. The quantitation limit will be
provided and will be adjusted for sample dilution and moisture content.

5.7 DATA REDUCTION, VALIDATION, AND REPORTING

The analyst who generates the analytical data has the prime responsibility for the correctness and
completeness of the data. All data are generated and reduced following protocols specified in
laboratory standard operating procedures (SOPs). Each analyst will review the quality of his or her
work based on an established set of guidelines.

5.7.1 Data Reduction

All results will be calculated by the laboratory using the instructions and equations outlined in the
specified method for each analyte. Wherever possible, data reduction will be computerized. All
hand calculations will be documented in permanently bound notebooks or on preprinted data
reduction pages. Analysts review data as it is generated to determine that the instruments are
performing within specifications. This review will include calibration checks, surrogate recoveries,
blank checks, retention time reproductibility, and other QC checks. If any problems are noted
during the analytical run, corrective action will be taken and documented.

All comments or changes to raw data must be written in ink, initialed and dated by the analyst All
laboratory raw data must be labelled with the laboratory and OHM sample numbers. All
information required to reproduce the sample results, i.e. dilution factors, injection volumes, spike
concentrations, or sample weights and volumes, must be clearly indicated on the raw data.
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5.7.2 Data Validation by Laboratory

Each laboratory has SOPs for the internal data validation process. The typical review process is
described below.

The analyst who generates the analytical data has the prime responsibility for the correctness and
completeness of the data. All data are generated and reduced following protocols specified in
laboratory SOPs. Each analyst reviews the quality of his or her work based on an established set
of guidelines. Where applicable or appropriate, the organic analyses will be validated with respect
to the USEPA CLP "National Functional Guidelines for Organic Data Review" (OLM 01.1-8). The
analyst reviews the data package to ensure that:

• sample preparation information is correct and complete
• analysis information is correct and complete
• the appropriate SOPs have been followed
• analytical results are correct and complete
• QC samples are within established control limits
• blanks are within appropriate QC limits
• special sample preparation and analytical requirements have been met
• documentation is complete (e.g., all anomalies in the preparation and analysis have

been documented, anomaly forms are complete; holding times are documented, etc.)

The data reduction and validation steps are documented, signed and dated by the analyst. This
initial review step, performed by the analyst, is designated Level 1 review.

The analyst then passes the data package to an independent reviewer, who performs a Level 2
review.

Level 2 review is performed by a supervisor or data review specialist whose function is to provide
an independent review of the data package. This review is also conducted according to an
established set of guidelines and is structured to ensure that:

Q:\CONCEPT\89892VDKJtAPSvCQAP\CQAP.TXT June 1996
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• calibration data are scientifically sound, appropriate to the method, and completely
documented

• QC samples are within established guidelines
• qualitative identification of sample components is correct
• quantitative results are correct
• documentation is complete and correct (e.g., anomalies in the preparation and

analysis have been documented; anomaly forms are complete; holding times are
documented, etc.)

• the data are ready for incorporation into the final report
• the data package is complete and ready for data archive

Level 2 review is structured so that all calibration data and QC sample results are reviewed and all
of the analytical results from 10% of the samples are checked back to the bench sheet. If no
problems are found with the data package, the review is complete. If any problems are found with
the data package, an additional 10% of the samples are checked to the bench sheet. The process
continues until no errors are found or until the data package has been reviewed in its entirety.

Level 2 data review is also documented and the signature of the reviewer and the date of review
recorded. The reviewed data are then approved for release and a final report is prepared.

Before the report is released to the USEPA/ADEM, the data are reviewed for completeness and to
ensure that the data meet the overall objectives of the project. This review is labeled Level 3.

Each step of this review process involves evaluation of data quality based on both the results of the
QC data and the professional judgement of those conducting the review. This application of
technical knowledge and experience to the evaluation of the data is essential in ensuring that data
of high quality are generated consistently.

In addition to the three levels of review discussed above, there will be a random audit of 5% of the
data packages reported. The QA audit includes verifying that holding times have been met,
calibration checks are adequate, qualitative and quantitative results are correct, documentation is
complete, and QC results are complete and accurate. The QA review will check the data from 20%
of the samples back to the bench sheet If no problems are found with the data package, the review
is complete. If any problems are found with the data package, an additional 10% of the samples are
checked to the bench sheet. The process continues until no errors are found or until the data
package has been reviewed in its entirety.
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5.7.3 Data Reporting

A variety of reporting formats, from computerized data tables, to complex reports discussing
regulatory issues, will be available from the selected laboratory. The laboratory is responsible for
providing a data package consistent with the Level III data quality objective. The package will
include the following information:

• case narrative describing any problems, unusual sample conditions, or data
qualification requirements

• tabulated sample results labelled with laboratory sample number, OHM
sample number, extraction date, analysis date

• tabulated results for matrix spike/matrix spike duplicate analyses
• method blank results
• laboratory control sample results
• surrogate recoveries
• chain-of-custody form.

Analytical results will be reported in standard units as specified by the method. All solid sample
results will be reported on an as received basis. Sample results will not be corrected for blank
contamination.

All pertinent QC information will be maintained by the laboratory so that a defendable package can
be assembled. Corrective action for unacceptable QC data is presented in Section 5.12.1.

5.7.4 Data Verification

Following data validation by the laboratory, data verification will then be conducted as a QC
procedure by the IQAT. The IQAT will review analytical data for surrogate recoveries and
laboratory results for method blank, matrix spike/matrix spike duplicate, field duplicate, rinsate
blank, and trip blanks samples. Field log books and chain-of-custody forms will be cross-checked
to each other and to the laboratory results to assure conformity of sample identification numbers.
This information will be compared to results of duplicate and blank samples, and to information on
field conditions at the time of sample collection to qualify the sample analytical results.
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5.8 INTERNAL QUALITY CONTROL

This section addresses QC procedures associated with analytical efforts. Included are general QC
considerations as well as specific QC checks which provide ongoing control and assessment of data
quality, in terms of precision and accuracy. QC checks which provide the basis for quantitative
control and assessment of data quality, along with required frequency, acceptance criteria, and
corrective action are summarized in USEPA's DQOs (USEPA, 1987).

5.8.1 Laboratory Quality Control

Laboratory Performance QC is based on the use of a standard, control matrix to generate precision
and accuracy data that will be compared, on a daily basis, to control limits. This information in
conjunction with method blank data, will be used to assess daily laboratory performance. Matrix-
specific QC is based on the use of an actual environmental sample for precision and accuracy
determinations and commonly relies on the analysis of matrix spikes and matrix spike duplicates.
This information, supplemented with field blank results, will be used to assess the effect of the
matrix and field conditions on analytical data. Laboratory control samples (duplicate control
samples, single control samples, and method blanks) will be analyzed at a frequency equal to at least
5% of the total number of samples analyzed.

Table 5-1 summarizes the field and laboratory QC samples which will be collected and analyzed for
this effort based on the methods selected. A description of these QC samples is provided below.

5.8.1.1 Method Blank

Method blanks, also known as reagent, analytical, or preparation blanks, are analyzed to assess the
level of background interference or contamination which exists in the analytical system and which
might lead to the reporting of elevated concentration levels or false positive data.

Analysis of a method blank with every batch of samples processed will be required of the selected
laboratory. A method blank consists of reagents specific to the method which are carried through
every aspect of the procedure, including preparation, clean-up, and analysis. The results of the
method blank analysis are evaluated, in conjunction with other QC information, to determine the
acceptability of the data generated for that batch of samples.
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Ideally, the concentration of target analytes in the blank should be below the reporting limit for that
analyte. In practice, however, some common laboratory solvents and metals are difficult to
eliminate to the part-per-billion levels commonly reported in environmental analyses. Therefore,
criteria for determining blank acceptability must be based on consideration of the analytical
techniques used, analytes reported, and reporting limits required.

For organic analyses, the concentration of target analytes in the blank must be below the reporting
limit for that analyte in order for the blank to be considered acceptable. If the blank does not meet
acceptance criteria, the source of contamination will be investigated and appropriate corrective
action will be taken and documented. Investigation includes an evaluation of the data to determine
the extent and effect of the contamination on the sample results. Corrective actions may include
reanalysis of the blank and/or repreparation and reanalysis of the blank and all associated samples.

Method blank results are reported with each set of sample results. Sample results are not corrected
for blank contamination unless required by the analytical method or requested by the client.
Occasionally, due to limited sample volume or other constraints, the laboratory reports data
associated with the unacceptable blank. In these cases, the reporting limit for each analyte contained
in the blank is raised to the level found in the blank for all sample results associated with that blank.

5.8.1.2 Matrix Spikes and Matrix Spike Duplicates

A Matrix Spike (MS) is an environmental sample to which known concentrations of analytes have
been added. The MS is taken through the entire analytical procedure and the recovery of the
analytes is calculated. MS analyses will be performed for one out of every 20 samples for each
matrix. Results are expressed as percent recovery. The MS is used to evaluate the effect of the
sample matrix on the accuracy of the analysis.

A Matrix Spike Duplicate (MSD) is an environmental sample that is divided into two separate
aliquots, each of which is spiked with known concentrations of analytes. MSD analyses will be
performed for one out of every 20 samples for each matrix.

The two spiked aliquots are processed separately and the results compared to determine the effects
of the matrix on the precision and accuracy of the analysis. Results are expressed as RPD and
percent recovery.
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5.8.1.3 Surrogate Recoveries

Surrogates are organic compounds which are similar to the analytes of interest in chemical behavior,
but which are not normally found in environmental samples. Surrogates are added to samples to
monitor the effect of the matrix on the accuracy of the analysis. Results are reported in terms of
percent recovery.

Surrogate recoveries not meeting acceptance criteria will be flagged to reflect matrix interferences
which adversely affect recoveries. Surrogate recovery interferences must be confirmed by
preparation and re-analysis of the sample.

5.8.2 Field Quality Control Samples

Field QC samples will include field duplicates and equipment rinsates. The following sections
define each field QC sample. A summary of the sampling analytical and QC program is presented
in Table 5-1.

5.8.2.1 Field Duplicates

Duplicate samples collected in the field provide precision information for the entire measurement
system including sample acquisition, homogeneity, handling, shipping, storage, preparation, and
analysis. Samples for duplicate analyses will be selected at random by the QCO, and submitted
blind to the laboratory for analyses. Duplicate analyses will be performed for one out of every 20
samples for each matrix or one per analytical batch, whichever is more stringent.

5.8.2.2 Rinsate Blanks

Rinsate blanks are defined as samples which are obtained by pouring analyte-free or deionized water
through non-dedicated sample collection equipment (hand auger, trowel, etc.) after decontamination,
and placing it in appropriate sample containers for analysis. These samples are used to determine
if decontamination procedures have been sufficient. Rinsate samples will be collected from the
various sampling devices to provide a representative indication of the success of field cleaning
procedures. Rinsate blanks will be submitted at the rate of at least one per day for each matrix being
sampled.
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5.9 PERFORMANCE AND SYSTEMS AUDITS

OHM conducts both performance and systems audits of field screening and sampling activities.
Routine audits of analytical laboratory operations are conducted both internally and externally in
order to assure that the QC program objectives are achieved and maintained. Following is a
discussion of both field and laboratory audits.

5.9.1 Laboratory Performance Audit

The laboratory will participate in system and performance audits. During the system audit, an
outside auditing agency will review the laboratory operations to verify that the laboratory has the
necessary facilities, equipment, staff, and SOPs in place to generate acceptable data. The auditing
agency verifies the laboratory's ability to correctly identify and quantitate compounds in blind check
samples. The purpose of these audits is to assure the selected laboratory is capable of generating
scientifically sound data. Participation in these audits will be required for the selected laboratory.

5.9.2 Internal Laboratory Quality

In addition to external audits conducted by certifying agencies or clients, the laboratory will be
required to regularly conduct the following internal audits:

• quarterly systems audits
• periodic (at least yearly) audits
• special audits when a problem is suspected.

The results of these check samples are used to identify areas where additional training is needed or
clarification of procedures is required.

June 1996
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5.9.3 Laboratory Audit

The on-Site laboratory evaluations help to assure that all the necessary quality control is being
applied by the laboratory in order to deliver a quality product. Quality assurance evaluations allow
the evaluators to determine that:

• the organization and personnel are qualified to perform assigned tasks
• adequate facilities and equipment are available
• complete documentation, including chain-of-custody of samples is being

implemented
• proper analytical methodology is being used
• adequate analytical quality control, including reference samples, control charts, and

documented corrective action measures, is being provided
• acceptable data handling and documentation techniques are being used

A report will be prepared containing the results of the audit and any required corrective actions that
need to be taken. Follow-up on these corrective actions will be documented by the audit team
leader. An additional mid-project audit of reduced scope may be conducted to confirm continued
compliance with approved sample and data handling protocols.

5.9.4 Field Performance

An inspection for suitability of the samples for proper laboratory analysis is the performance audit
of the sample collection procedures. Insufficient sample volume for analysis or improper
preservation of samples will be noted by the analytical laboratory. Such reports of samples
unsuitable for analysis will indicate that the sampling procedures are poor or unacceptable. These
analytical results are reviewed by the OHM Project Manager and the OHM QA/QC Manager to
assess the performance and adequacy of sample collection procedures.

Systems audits of OHM's field operations are conducted to assure that proper field screening and
sampling procedures are selected and executed in the field for the particular media and analytes of
interest to the project.

Proper selection of field sampling methods is audited by the QCO and IQAT who reviews the
CQAP prepared for the project under the direction of the OHM Project Manager. The QA program
manager audits the CQAP to verify that it has adequately identified the sampling media and analytes
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of interest, and that the proper field sampling methods and laboratory analytical methods have been
selected to obtain representative samples for the appropriate analyses.

Proper execution of the field screening and sampling procedures is audited by the OHM Project
Manager and the OHM QC staff who audit these project operations on a regular basis over the life
of the project through review of the field log book and audit forms, and through discussion with the
QCO and IQAT.

5.10 PREVENTIVE MAINTENANCE

Routine preventative maintenance will be conducted as appropriate to ensure accurate and precise
data. Preventative maintenance procedures will be conducted for analytical and field screening
instruments as described below.

5.10.1 Laboratory Maintenance

To minimize downtime and interruption of analytical work, preventive maintenance will be
routinely performed on each analytical instrument. Designated laboratory personnel are typically
trained in routine maintenance procedures for all major instrumentation. When repairs are
necessary, they will be performed by either trained staff or trained service engineers employed by
the instrument manufacturer.

5.10.2 Laboratory System Backup

The selected laboratory will have detailed SOPs on file that describe preventive maintenance
procedures and schedules. The laboratory will also maintain detailed log books documenting the
preventive maintenance and repairs performed on each analytical instrument.

The laboratory will maintain secondary backup equipment in the event of instrument failure. The
laboratory must provide assurance that equipment or capacity is available for providing analysis
within specified holding times.

5.10.3 Field Screening Instruments

Most of OHM's field instruments operate by solid-state circuitry and are designed for field use.
Little preventative maintenance of the instruments is required, other than cleaning. Each field
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screening instrument has its own log book that is carried in the instrument case. Preventative
maintenance actions, with the exception of battery recharging, will be documented in each
instrument's log book by the equipment manager or the person conducting the maintenance in the
field.

5.11 DATA QUALITY ASSESSMENT

The effectiveness of a QA program is measured by the quality of data generated by the laboratory.
Data quality is judged in terms of its PARCC parameters (as defined in Section 5.2). This section
describes protocols which will be used to evaluate data quality.

5.11.1 Precision

Precision is the degree to which the measurement is reproducible. Precision will be assessed by
replicate measurements of duplicate control samples, reference materials, and/or environmental
samples. Precision will be monitored by comparing the relative standard deviation (RSD) between
a minimum of 90% of the duplicate control sample measurements with control limits established
at plus or minus three standard deviations from the mean RSD of historical duplicate control sample
data. Ideally, all of the duplicates (100%) will be used to assess the analytical methods. The
minimum amount of duplicates for any given parameter is 90%; this will take into account loss of
sample information due to breakage during shipment, matrix interferences, etc. The laboratory
routinely monitors precision by comparing the RPD between duplicate control sample measurements
with control limits established at plus three standard deviations from the mean RPD of historical
duplicate control sample data.

Precision is frequently determined by comparison of replicates. The standard deviation of "n"
measurements of "x" is commonly used to estimate precision.

Standard deviation is calculated as follows:

s =
n-lN

where a quantity "x" (e.g., a concentration) is measured "n" times.
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The relative standard deviation, which expresses standard deviation as a percentage of the mean, is
generally useful in the comparison of three or more replicates (although it may be applied in the case
of n = 2).

RSD = 100 (s/x)

Where: RSD = relative standard deviation
s = standard deviation
x = mean

In the case of duplicates, the RPD between the two samples may be used to estimate precision.

\D^ ~ D2\RPD = J—!———2— x 100
0>, + D2)I2

Where: RPD = relative percent difference
D, = first sample value
D2 = second sample value (duplicate)

5.11.2 Accuracy

Accuracy is a determination of how close the measurement is to the true value. Accuracy will be
assessed using laboratory control samples, standard reference materials, or spiked environmental
samples.

The determination of the accuracy of a measurement requires a knowledge of the true or accepted
value of the parameter being measured. Accuracy will be calculated in terms of percent recovery
as follows:

J£

Percent Recovery = — x 100

Where: x = the observed value of measurement
T = "true" value
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5.11.3 Representativeness

Representativeness is the degree to which data accurately and precisely represent a characteristic of
a population, parameter variations at a sampling point, a process condition, or an environmental
condition. Analytical data should represent the sample analyzed regardless of the heterogeneity of
the original sample matrix. Some samples may require analysis of multiple phases to obtain
representative results.

5.11.4 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared with the amount that was expected to be obtained under normal conditions. To be
considered complete, the data set must contain all analytical results and data specified for the
project In addition, all data are compared to project requirements to ensure that specifications were
met. Any deviations are reported in the report narrative.

The percent completeness for each set of samples will be calculated as follows:

<-, , valid data obtained ,nnnrCompleteness = ——————————— jc 100%
total data planned

5.11.5 Comparability

Comparability expresses the confidence with which one data set can be compared to another data
set measuring the same property. Comparability is ensured through the use of established and
approved analytical methods, consistency in the basis of analysis (wet weight, volume, etc.),
consistency in reporting units (ppm, ppb, etc.), and analysis of standard reference materials.

5.12 CORRECTIVE ACTION FOR MEASUREMENT SYSTEMS

When a non-conformance or deficiency is identified during a formal audit or during a routine QC
audit, corrective action will be initiated by the project OHM QA/QC Manager or the appropriate
functionary (laboratory QA, etc.). The auditor will also be responsible for ensuring that the
corrective action has indeed been taken, and that it adequately addresses the non-conformance. A
non-conformance report form will be filed for all non-laboratory related deficiencies.
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5.12.1 Laboratory Corrective Action and Response

When errors, deficiencies, or out-of-control situations exist, the QA program provides systematic
procedures, called "corrective actions," to resolve problems and restore proper functioning to the
analytical system.

Laboratory personnel will be alerted that corrective actions may be necessary if:

• QC data are outside the acceptable windows for precision and accuracy
• blanks, duplicate control samples or single control samples contain contaminants

above acceptable levels
• undesirable trends are detected in spike recoveries or RPD between duplicates
• there are unusual changes in detection limits
• deficiencies are detected by the QA department during internal or external audits or

from the results of performance evaluation samples or
• inquiries concerning data quality are received from clients

When the analysis of any sample indicates the system may be out of control, a QC check sample is
analyzed. If the analysis of the check sample indicates a problem, the laboratory supervisor is
notified and corrective action taken. Corrective action procedures are often handled at the bench
level by the analyst, who reviews the preparation or extraction procedure for possible errors, checks
the instrument calibration, spike and calibration mixes, instrument sensitivity, and so on. If the
problem persists or cannot be identified, the matter is referred to the laboratory supervisor, manager
and/or QA department for further investigation. The instrument cannot be put back into service
until the check sample meets QA specifications. Also the laboratory supervisor must sign the
maintenance log book and enter all the information related to the check sample. Once resolved, the
check sample is reanalyzed to ensure the problem has been resolved. Full documentation of the
corrective action procedure is filed with the project records.

5.12.2 Field Measurement Corrective Action and Response

Technical staff shall be responsible for reporting suspected technical non-conformances by initiating
a non-conformance report of any issued deliverable or document. Staff shall be responsible for
reporting suspected QA non-conformances by referencing any non-conformance items on the daily
log.
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The QCO monitored by the IQAT will be responsible for ensuring that corrective actions for non-
conformances are implemented by:

• evaluating all reported non-conformances
• controlling additional work on nonconforming items
• determining disposition or action to be taken
• maintaining a log of non-conformances
• reviewing non-conformance reports
• evaluating disposition or action taken
• ensure non-conformance reports are included in the final Site documentation in

document control

The on-Site coordinator will be responsible for carrying out corrective action as initiated by the
QCO. The OHM Project Manager shall evaluate each non-conformance report and shall provide
a disposition by checking the appropriate box and describing the action to be taken.
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TABLE 5-1

SUMMARY OF QC SAMPLING FREQUENCY
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1. MS/MSD: Matrix Spike/ Matrix Spike Duplicate Samples

2. Analytical Batch: Number of samples (including QC samples) processed as a group during parameter testing. Actual batch size
will be determined by laboratory.
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ATTACHMENT 1

PERSONNEL QUALIFICATIONS
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PERSONNEL QUALIFICATIONS

Mr. Alien Rutherford Mr. Rutherford will be the Project Manager for the RA. Mr. Rutherford was
the Project Manager at the Old Midlands Site remedial action in Ola, Arkansas and has been involved
in the mobilization of the TTU equipment to the Drake Site in Pennsylvania. In addition, Mr.
Rutherford has been the Project Manager throughout the Ciba Mclntosh RD and is therefore familiar
with the requirements of the design drawings and specifications as well as the intent of the design
documents. Mr. Rutherford's continued presence will lend continuity to the RA.

Dr. Scott Tucker Dr. Tucker will be the Quality Assurance Officer for this project. Dr. Tucker has
over 25 years of experience in various industrial quality roles, including air quality monitoring,
analytical laboratory support services and QA/QC for thermal treatment programs. Dr. Tucker has
been involved in the Ciba Mclntosh Remedial Design and development of the Air Monitoring Plan
and Construction Quality Assurance Plan. His oversight of the QA/QC program will provide
continuity with the design.

Mr. Cecil Gibbs Mr. Gibbs is the OHM Corporate QA/QC Manager. Mr. Gibbs has over 20 years
experience in QA/QC, providing quality program management for government and private industry
in engineering, procurement, construction and environmental projects. Currently, Mr. Gibbs is
responsible for directing implementation of the Corporate Quality Program in OHM district offices
and project Sites.
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ATTACHMENT 2

CHAIN OF CUSTODY FORMS AND LABELS
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SAMPLE LABEL

Project Name • • . • • • . . Project No

Sample ID ________________ Sampler _

Sample Description/Location_______________

Preservatives

Date __________ Time _________ Container ___ of
(MM/DCm) (HH:MM-mflitiry time)
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APPENDIX C

CONSTRUCTION HEALTH AND SAFETY PLAN
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______1.0 SITE SPECIFIC HEALTH AND SAFETY PLAN______

OHM has developed this Construction Health And Safety Plan (CHSP) for the ROD SOW
contained in Section IV, Task III, Paragraph A.5 of the Statement of Work for RD/RA
Consent Decree, Operable Unit 2 and Section IV, Task III, Paragraph A.5 of the SOW for
RD/RA Consent Decree, Operable Unit 4. This CHSP specifically addresses the policies
and procedures which protect workers and the public from potential hazards posed by
work at this site. The health and safety procedures contained in this CHSP are a part of
OHM's Corporate Health and Safety Program, which complies with 29 CFR 19l0.120(b)(l)
through (b)(4). OHM considers safety the highest priority during work at a site containing
potentially hazardous materials. All project activities will be conducted in a manner that
minimizes the probability of injury, accident or incident occurrence.

Although the plan focuses on the specific work activities planned for this site, it must
remain flexible because of the nature of this work. Conditions may change and unforeseen
situations may arise that require deviations from the original plan. This flexibility allows
modification by the OHM supervisors and health and safety officials.

This CHSP has been prepared in accordance with OSHA's "Hazardous Waste Operations
and Emergency Response" standard contained in 29 CFR 1910.120. A copy of the Ciba-
Geigy Corporation Safety Manual for the Mclntosh, Alabama, facility will be followed and
available onsite. This manual is a part of the CHSP with the manual index contained in
Appendix A. OHM will comply with the requirement of this CHSP and the facility's safety
manuals during remediation activities.

1.1 SITE DESCRIPTION

The Ciba-Geigy Corporation, Mclntosh facility is located in southern Washington County,
Northeast of Mclntosh, Alabama approximately 50 miles north of Mobile, Alabama. The
operating facility, which encompasses approximately 2.4 square miles, is situated between
the Southern Railroad right-of-way on the west end and extends to the escarpment
separating the upland terrace from the flood plain of the Tombigbee River. The property
boundaries extend beyond the railroad, westward toward U.S. Highway 43. The northern
edge of the property merges into an undeveloped pine forest. The south side of the
property is bounded by the Olin Corporation facility. The southeastern portion of the
property extends to the banks of the Tombigbee River.

1.1.1 Site Geology and Hydrogeology
The manufacturing facility is constructed upon low terrace and alluvium soils deposited by
the Tombigbee River system. A relatively persistent silty clay layer is present at land
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surface. The thickness of the surficial silty clay ranges from 0 to over 50 feet with an
average thickness of 25 to 30 feet. The surficial silty clay is underlain by 12 to 55 feet of
sands and gravels interlayered with discontinuous day lenses that comprise the uppermost
aquifer beneath the site. A regionally extensive confining layer is located approximately 90
feet below land surface. A groundwater corrective action system pumps and treats
groundwater from the uppermost aquifer and forms a hydraulic barrier to groundwater flow
from beneath the manufacturing facility.

1.1.2 Site History
The Geigy Mclntosh facility, formerly owned by Geigy Chemical corporation, began
operations in October 1952, with the manufacture of one product, dichlorodiphenyl-
trichloroethane (DOT). Through 1970, Geigy expanded its Mclntosh facilities by adding the
production of fluorescent brighteners used in laundry products, herbicides, insecticides,
agricultural chelating agents, and sequestering agents for industry.

In 1970, Geigy merged with Ciba (Chemical Industry in Basel, Switzerland), forming the
Ciba-Geigy Corporation. Since then Ciba-Geigy has continued to expand its operations
with the production of resins and additives used in the plastics industry and small-volume
specialty chemical products (i.e., water treatment chemicals and fire fighting foams). The
present facility occupies approximately 1,500 acres and employs approximately 1,200
workers.

The EPA Region IV Environmental Services Division (ESD) conducted an investigation in
August 1982 of the Ciba-Geigy property. This sampling indicated the presence of Lindane
in one well sample. The Hazard Ranking System (HRS) score calculated for the site in June
1983 was 53.42 and included evaluation of the groundwater, surface water and air media.
The groundwater component, considering the presence of Lindane in samples collected from
water wells at the site, contributed the most to the score. The surface water component
considered the presence of DOT, related compounds, and Lindane in sediment samples
collected in the floodplain. The air component did not contribute to the HRS score. The
Ciba-Geigy Mclntosh Plant was included on the National Priorities List (NPL) in September
1983.

In October 1985, EPA issued Ciba-Geigy a RCRA Permit, which included a Corrective
Action plan requiring Ciba-Geigy to remove and treat contaminated groundwater and
surface water at the site. The Corrective Action Plan stipulated that Ciba-Geigy would
prepare a Remedial Investigation/Feasibility Study (RI/FS) for the disposal areas being
conducted by the Superfund program. The plan included conditions for closing hazardous
waste management facilities that may contribute to environmental contamination. The
RI/FS resulted in identifying four (4) Operable Units (O.U.) including two Areas of
Contamination.
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The RI/FS generated information characterizing individual sites within the past waste
management area, the wastes contained within these sites, and releases to the soil, surface
water, and sir from these sites. Groundwater has been addressed by Ciba under its
extensive RCRA Corrective Action Program and the CERCLA ROD for O.U. No. 1. O.U.
No. 2 consists of ten past disposal sites in the upland area of the Ciba property including
Sites 1 through 7 and Site 9 through 11. O.U. No. 4 consists of the site previously identified
during the RI/FS as Site No. 8.

1.2 PROJECT SCOPE OF WORK

The following general work activities will be conducted at the Site:

• Task 1 - Site preparation and mobilization
• Task 2 - Capture, collection, transportation, contaminated water
• Task 3 - Water treatment - installation of power, control and associated electrical

equipment
• Task 4 - Water treatment - equipment installation and plumbing
• Task 5 - Water treatment - system start-up and testing
• Task 6 - Water treatment - system operations and maintenance
• Task 7 - Transport contaminated and non-contaminated soil and debris to staging

area
• Task 8 - Excavation of contaminated soil/debris
• Task 9 - Thermal treatment unit - installation of power, control and associated

electrical equipment
• Task 10 - Thermal treatment unit - equipment installation and plumbing
• Task 11 - Thermal treatment unit - system start-up and testing
• Task 12 - Thermal treatment unit - system operation and maintenance
• Task 13 - Prepare contaminated materials for thermal treatment unit
• Task 14 - Excavate buried drums
• Task 15-Staging drums
• Task 16-Backfill and compact excavation
• Task 17 - Slurry wall construction
• Task 18 - In situ stabilization within Site 8, iron slurry waste area
• Task 19 - Equipment, debris, personnel
• Task 20 - Demobilization

During these operations, personnel may come in contact with soils, sediments, and debris
which is potentially contaminated with Pesticides (Atrazine, Bladex, BHC (A, B, D & G),
Chlorobenzilate, DDT, DDD, DDE, Diazinon, Prometryn) and Heavy Metals (Antimony,
Arsenic, Barium, Beryllium, Cadmium, Chromium, Lead, Nickel, Mercury, Selenium, Silver
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and Thallium). Concentration of these materials is described in Section 1.3.1. Based on the
description provided, Atrazine, DOT, DDE, Diazinon, and BHC's are the chemicals which
present the highest exposure potential. Engineering controls included in the Thermal
Treatment Facility combined with administrative controls and personal protective
equipment use will be essential to controlling exposure to these materials. Administrative
controls may include the use of excavation techniques or other dust control methods to
reduce dust generation. Dust control will be essential in controlling airborne levels of
Atrazine, DDT, and Diazion these materials.
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2.0 KEY PERSONNEL AND MANAGEMENT______

OHM maintains a policy of providing its employees, subcontractors, and authorized
visitors with information and procedures in order to protect them and the adjacent
community from any adverse effects that might result from work at a job site involving
potentially hazardous substances. All personnel involved with this project will follow the
health and safety procedures set forth in this plan. Visitors will not be given entry unless
they read and agree to comply with this plan. The site safety plan acknowledgement will
be signed by all personnel required to enter contaminated work areas.

2.1 SITE SAFETY OFFICER

OHM designates a site safety officer (SSO) who defines, implements and enforces the
project safety program and procedures. The SSO will conduct the daily safety meetings
and will interface as required with other site representatives. The SSO takes the following
acrion(s) when appropriate:

• Orders the immediate shut-down of site activities in the case of a medical emergency
or unsafe practice.

• Ensures protective clothing and equipment are properly stored and maintained.

• Ensures that the environmental and personnel monitoring operations are on-going
and in accordance with this CHSP.

• Restricts visitors from areas of potential exposure to harmful substances.

Health and safety documentation will be kept for all OHM activities. The health and
safety documentation forms contained in Appendix B will be completed by the SSO during
project activities.

The SSO has responsibility for implementing and enforcing the site safety program and
procedures. He will oversee any personnel monitoring and will decide when action levels
have been reached which require more stringent personnel protection. The SSO establishes
and enforces the use of protective equipment for various site activities. The SSO will
maintain contact with OHM Regional and Corporate Certified Industrial Hygienists (CIH).
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2.2 SITE SUPERVISOR

The site supervisor (SS) has responsibility for all field activities and enforces safe work
practices by all crew members. He watches for any ill effects on any of the crew members,
especially those symptoms caused by heat stress or chemical exposure. The SS oversees
the safety of any visitors who enter the site. The SS maintains communication with the
OHM project manager and client representative(s).

2.3 EQUIPMENT OPERATORS

Equipment operators will be responsible for the maintenance, inspection, and safe
operation of their equipment. Operators are responsible for daily inspection of their
equipment and assuring it is in safe operating condition.

2.4 EMPLOYEE SAFETY RESPONSIBILITY

Each employee is responsible for his own safety as well as the safety of those around him.
The employee shall use all equipment provided in a safe and responsible manner as
directed by his supervisor. All OHM personnel will follow the policies set forth in OHM's
Health and Safety Procedures Manual and the OHM Health and Safety Procedures. Health
and Safety Procedures relevant to site operations are attached to this CHSP.

All site activities that involve physical or chemical hazards will be performed by a work
team of no fewer than two persons (hereafter referred to as the buddy system). For
potential high hazard situations or activities, a third person will be located in the support
zone to serve as a safety observer or respond to a rescue situation should the need arise.

2.5 RESPONSIBLE OHM HEALTH AND SAFETY PERSONNEL

The following personnel are responsible for health and safety on site:

Project Manager: Alien Rutherford

Site Supervisor: TBD (on-site)

Site Safety Officer TBD (on-site)

Regional Health and Safety Director J. Angelo Liberatore, CIH, CSP
(770) 453-7671

Regional Manager Keith Angell
(770) 729-3900
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3.0 JOB HAZARD ANALYSIS

This section discusses concerns to workers on the site.

3.1 CHEMICAL HAZARDS

The contaminants of concern for O.U. No. 2 include high molecular weight chlorinated
pesticides (DDT, gamma-BHC), and site manufactured pesticides (Diazinon,
chlorobenzilate). The principal contaminated medium is soil, for which separate surface
soil (i.e., direct contact) and subsurface soil standards have been developed. The direct
contact soil cleanup levels were calculated by the EPA assuming direct contact by site
workers with surface soil which may have surface contamination. The difference in the
exposure pathways (i.e., direct contact vs. groundwater ingestion) resulted in the apparent
conflict in cleanup levels for chlorobenzilate and Diazinon. Though the cleanup standards
established in the ROD for the direct contact soils for chlorobenzilate and Diazinon are
higher than those for the subsurface soils, soils at the surface that exceed the subsurface
cleanup standards will be handled as subsurface soils, subject to the lower concentration
cleanup standards.

The contaminants of concern for O.U. No. 4 include, as in O.U. No. 2, chlorinated
pesticides and site manufactured pesticides. Also included in O.U. No. 4 are the herbicides
Atrazine, Bladex, Simazine, and Prometryn. The O.U. No. 4 ROD contains higher direct
contact soils cleanup standards for Diazinon, Atrazine, Bladex, Simazine, and Promerryn,
than the subsurface cleanup standards. Soils at the surface that exceed subsurface cleanup
standards will be handled as subsurface soils with the lower concentration cleanup
standards.

Chlorobenzene, toluene, and xylene are chemical products used at the Mclntosh facility
which pose an additional potential airborne contaminants during remedial activities at
Operable Units No. 2 and No. 4. Chlorobenzene has an ACGIH TLV of 10 ppm for an 8-
hour TWA, while toluene and xylene have TLVs of 50 ppm and 100 ppm, respectively.
Toluene has a "skin" notation meaning that it is absorbed through the intact skin.

\

Table 1, on the following page, presents the estimated average concentrations of the
contaminants of concern for both Operable Units combined and provides exposure action
limits based on OSHA PELs and/or AGCIH-TLVs (8 hour time-weighted average).
Although they are not project contaminants of concern for this project (i.e., they do not
have cleanup standards), metal contaminants which were measured during the RI/FS have
also been included in Table 1 to assess exposure action levels.
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Table 3.1 - Chemical Exposure/Action Limits

Waste Contaminants

Chemical Est Cone, in Soil
Airborne
Exposure
Limitl

STEL2 IDLffi OSHA
Regulated* Carcinogens PPE

Required*

Remediation of Operable Units Nos. 2 and 4

Pesticide, Toxic, Organochlorine

DOT

ODD

DDE

0.01-10,850 mg/kg

0.005-3,627 mg/kg

0.005-19,864 mg/kg

1 mg/m3

—

—

—

--

—

—

—

—

—

—

—

Yes

No

No

C

C

C

Pesticide, Toxic, Organophosphona

Diazinon 0.25-179.00 mg/kg 0.1 mg/m3 — — — No C

Pesticide, Toxic

Simazlne 0.14-1,788 mg/kg — — — — — C

Others

Atrazine

Bladex

Chlorobenzilate

Prometryn

aBHC

8BHC

5BHC

fBHC

0.12-31,798 mg/kg

0.20-1,154 mg/kg

0.25-U37 mg/kg

0.12-6,077 mg/kg

0.005-803,000 mg/kg

0.005-142,000 mg/kg

0.0025-15,000 mg/kg

0.005-21,000 mg/kg

5 mg/m3

—

~

—

~

—

—

—

—

—

~

—

—

—

—

—

~

—

—

—

—

--

—

—

—

—

—

—

~

—

—

—

No

No

No

No

No

No

No

No

C

C

C

C

C

C

C

C

Metals

Antimony
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Barium

Beryllium

Cadmium

Chromium
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Mercury

Selenium

Silver

Thallium

1.00-40 mg/kg

005-18 mg/kg

4.00-280 mg/kg

.24-2.80 mg/kg

.16-78 mg/kg

130-584 mg/kg

.50-660 mg/kg

1.00-449 mg/kg

.05-.98 mg/kg

.40-250 mg/kg

.64-4.44 mg/kg

.25-1.00 mg/kg

5 mg/m3

5 mg/m3

5 mg/m3

.002 mg/m3
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.05 mg/mJ
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N.E.
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C
Lower of the OSHA-PEL or ACGIH-TLV, 8-hour TWA 4 Note specific OSHA requirements (29 CFR 1910. 1000-1500)

2 Maximum 15-minute exposure, no more than 4 times/day 5 Maintain exposure as low as reasonably achievable (ALARA)
3 No entry, no work, evacuate!!! 6 Min. PPE/Respirator for potential exposure limit excedance
Dash marks indicate item Is not OSHA regulated and/or information is not
available.
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3.2 HAZARD COMMUNICATION

The purpose of hazard communication (Employee Right-to-Know) is to ensure that the
hazards of all chemicals located at this field project site are transmitted (communicated)
according to 29 CFR 1926.59 to all OHM personnel and OHM subcontractors. Hazard
communication will include the following:

• Container Labeling
OHM personnel will ensure that all drums and containers are labeled according to
contents. These drums and containers will include those from manufacturers and
those produced on site by operations. All incoming and outgoing labels shall be
checked for identity, hazard warning, and name and address of responsible party.

• Material Safety Data Sheets (MSDSs)
There will be an MSDS located on site for each hazardous chemical known to be
used on site. All MSDSs will be located in Appendix A of the CHSP. The site
safety plan can be found in the project office trailer.

• Employee Information and Training
Training employees on chemical hazards is accomplished through on ongoing
corporate training program. Additionally, chemical hazards are communicated to
employees through daily safety meetings held at OHM field projects and by an
initial site orientation program.

At a minimum, OHM and related subcontractor employees will be instructed on the
following:

• Chemicals and their hazards in the work area

• How to prevent exposure to these hazardous chemicals

• What the company has done to prevent workers' exposure to these chemicals

• Procedures to follow if they are exposed to these chemicals.

• How to read and interpret labels and MSDSs for hazardous substances found on
OHM sites

• Emergency spill procedures

• Proper storage and labeling
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Before any new hazardous chemical is introduced on site, each OHM and related
subcontractor employee will be given information in the same manner as during the safety
class. The site supervisor will be responsible for seeing that the MSDS on the new chemical
is available for review by on site personnel. The information pertinent to the chemical
hazards will be communicated to project personnel.

Morning safety meetings will be held and the hazardous materials used on site will be
discussed.. Attendance is mandatory for all on site employees.

Refer to Appendix C of the site safety plan to find a list of hazardous chemicals
anticipated to be brought to the site and the corresponding MSDSs for these chemicals.

3.3 PHYSICAL HAZARDS

There are numerous physical hazards associated with this project which, if not identified
and addressed, could present operational problems as well as cause accidents and
personal injury to the work force. Hazard identification and mitigation, training, adherence
to work rules and careful housekeeping can prevent many problems or accidents arising
from physical hazards. The following outlines the major physical hazards and the
suggested preventative measures to be followed during this project:

• Heavy and Bulky Loads
Intelligent thought shall be exercised before heavy and bulky loads are lifted or
handled manually by personnel. Mechanical equipment such as fork-lifts, wheel
barrows, hand-trucks, loaders, and cranes shall be utilized when possible and
needed. Note: Back injuries are real, debilitating, unproductive, and costly to
both employees and employers, and sometime permanent. Back injury
prevention must be given high priority on all project sites. If you think the load
you are about to lift is too heavy or bulky, it probably is! Get help or utilize
mechanical equipment

• Explosion Hazard
Flammable materials in confined spaces (i.e., excavation areas) can produce an
explosive atmosphere which can be triggered by a spark or other energy source. To
prevent this type of accident, the concentration of flammable material in air will be
carefully monitored and confined space entry procedures will be followed.

• Hoisting Accidents
Employees can have suspended loads dropped on them, be caught behind a load
and a stationary object, or be crushed or struck by the counterweight. All hoisting
will be done by qualified personnel only after safety checks are made of chokes and
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cables. In addition, no hoisting will take place without a designated signal man
present.

Heavy Equipment
Heavy construction equipment operators present construction safety hazards to
operating and ground personnel. OHM has safe operating procedures (SOPs) for
the use of heavy construction equipment. Only trained and qualified operators are
authorized to operate heavy construction equipment. The operator is responsible for
performing daily equipment inspections on their equipment to identify, take out of
service, and correct any equipment defects of non-functioning safety devices that
would render the equipment unsafe to operate. Standard safety devices and
equipment required to be inspected and functional during use includes:

• Seat belts,
• Safety glass in enclosed cab,
• Braking system,
• Back-up alarms,
• Portable fire extinguisher,
• Horn,
• Tires, and
• Steering and hydraulic systems.

Operators are required to wear seat-belts when operating equipment and are
responsible for the location of ground personnel in their work area. The turning
radius of trackhoes is guarded to prevent contact between the equipment
counterweight and ground personnel.

Bulk Fuel Storage
A bulk fuel storage area will be designated for storage of bulk fuels and other
flammable materials. The bulk fuel vessels will be grounded with bonding cables
attached. The area will be prominently posted as a flammable fuels area and no
smoking signs erected. At least one 20-pound dry chemical, ABC-type fire
extinguisher will be positioned in this area.

Flame, Heat or Spark Producing Operations
Because of the possibilities of flammable materials being present at this site, flame,
heat, or spark producing operations will be limited. If a case arises where hot work
is necessary, OHM will follow the hot work procedures and permit detailed in the
appendix.
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• High Pressure Washing
Washing or cleaning certain pieces of equipment may require the use of high pressure
washers referred to as lasers. These devices can be hazardous if not used properly.
Refer to Appendix B for specific laser safety instructions.

• Small Quantity Flammable Liquids
Small quantities of flammable liquids will be stored in "safety"cans and labeled
according to contents.

• Electrical Hazards
Overhead power lines, downed electrical wires, and buried cables all pose a danger
of shock or electrocution if workers contact or sever them during site operations.
Electrical equipment used on-site may also pose a hazard to workers. To help
minimize this hazard, low-voltage equipment with ground-fault interrupters and
water-tight, corrosion-resistant, connecting cables will be used on-site. In addition,
lightning is a hazard during outdoor operations, particularly for workers handling
metal containers or equipment. To eliminate this hazard, weather conditions will be
monitored and work will be suspended during electrical storms. An additional
electrical hazard involves capacitors that may retain a charge. All such items will be
properly grounded before handling. OSHA's standard 29 CFR Part 1910.137
describes clothing and equipment for protection against electrical hazards.

Electrical devices and equipment must be de-energized prior to working near them.
All extension cords must be kept out of water, protected from crushing, and
inspected regularly to ensure structural integrity. Temporary electrical circuits must
be protected with ground fault interrupters. Only qualified electricians are
authorized to work on electrical circuits.

• Slip/Trip/Fall Hazards
Some areas may have wet surfaces which will greatly increase the possibility of
inadvertent slips. Caution must be exercised when using steps and stairs due to
slippery surfaces in conjunction with fall hazards. Good housekeeping practices are
essential to minimize the trip hazards.

• Confined Spaces
Some activities may require personnel to enter spaces which may be confined and
have other associated physical and chemical hazards. Whenever confined space
entry is necessary, a confined space permit shall be completed and confined space
entry procedures must be followed before personnel begin work. See appendix for
more information.
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Tank/Drum Opening
Accessing tanks presents the potential of contacting buried utilities, igniting
explosive atmospheres and other hazards. OHM will follow guidelines established
in the standard safety procedure, Underground Tank Removal. See Appendix B for
more information.

Ground Personnel
All ground personnel should be constantly aware of the possibility of slips, trips,
and falls due to poor and possibly slippery footing in the work areas. Before
crossing either in front of or behind a piece of heavy equipment, ground personnel
will signal the equipment operator and receive confirmation before moving.

Stairs and Ladders
Access to high places will be provided by approved ladders and stairs in
accordance with ANSI 14.1-3. Stairs and platforms will be constructed in
compliance with OSHA regulations.

Water Safety
Any work performed on boats or other floating devices require all personnel to wear
approved personal flotation devices. At several locations surrounding the basin,
water rescue equipment will be stationed such as an emergency horn, life ring with
attached line, boat with oars, and life jackets.

Excavations and Trenching
Excavations and trenching present a special risk to workers due to the hazard of
trench wall collapse. If any OHM personnel must enter excavations 5 feet in depth
or greater, the sides of the excavation will be sloped 1-1/2:1 (horizontahvertical) or
shored in accordance with 29 CFR 1926.650 through 652.

Pumping Equipment
Various types of pumps may be used for the removal of materials from ditches,
ponds, lagoons, etc. The handling of pressurized hoses that could rupture and
violently release liquid materials to the work area will be controlled by inspecting all
hose fittings for secure connections [all OPW (camlock) and fittings must be secured
with the wire]. All employees must wear splash gear including splash shields when
moving or disconnecting pumps and hoses.

Noise
Work around large equipment often creates excessive noise. The effects of noise can
include:
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- Workers being startled, annoyed, or distracted.

- Physical damage to the ear, pain, or temporary and/or permanent hearing loss.

- Communication interference that may increase potential hazards due to the
inability to warn of danger and the proper safety precautions to be taken.

If employees are not able to hear normal conversation without shouting, noise
levels exceeding 85 dBA are likely and hearing protection is required to be worn.
The use of portable power tools and the operation of certain heavy construction
equipment (i.e. bulldozers), requires mandatory use of hearing protection. OHM
maintains an effective hearing conservation program as described in OSHA
Regulation 29 CFR Part 1910.95.

Drum Handling and Opening
The chemical hazard shall be minimized by having personnel wear full Level B
protection. To minimize other hazards, drums shall be inspected and their integrity
assured prior to moving or opening. Unlabeled drums shall be considered to contain
hazardous substances and handled accordingly until the contents are identified.
Drum and container movement shall be minimized throughout the duration of the
project.

Prior to the movement of drums and containers, all employees involved in the drum
handling activity shall be warned of these potential hazards. USDOT specified
salvage drums and absorbent materials shall be readily available for use in case of
spills, leaks, or ruptures. Where major spills may occur, a spill containment program
shall be implemented. Drums and containers that cannot be moved without rupture,
leakage, or spillage shall be emptied into a sound container. If buried drums are
suspected, ground penetrating detection systems shall be used in lieu of exploratory
excavation and soil or covering materials shall be removed with caution. Fire
extinguishers shall be on hand and ready for use to control small fires. All
equipment shall be such to prevent sources of ignition. Respirator airlines and air
supply systems shall be protected from contamination and physical damage.
Extraneous personnel shall not be present near the drum opening operation. A
suitable blast shield shall be placed between personnel and the drums being opened.
Controls for drum opening, monitoring equipment, and fire suppression equipment
shall be located behind the explosion resistant shield. Excess interior drum pressure
shall be relieved safely by the use of remote equipment and/or appropriate
shielding.
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• Control of Hazardous Energy Sources
- When operations require the servicing and maintenance of machines, and

equipment in which the unexpected energization or start-up of the equipment or
release of stored energy could cause personal injury or damage to the equipment,
Lockout/Tagout Procedures shall be implemented.

- As applicable, the OHM Lockout/Tagout Procedures shall be implemented.

• IDLH Level = No Entry
No entry shall be allowed under conditions which are Immediately Dangerous to Life
or Health (IDLH).

a. An oxygen level of less than 19.5% constitutes an IDLH and precludes entry.

b. Life rescue entry should never be necessary because external extraction
should have been planned for all areas which could become IDLH.
Nevertheless, IDLH rescue entry shall be performed only if in Self-Contained
Breathing Apparatus [SCBA] with harness and lifeline.

c. When an IDLH is measured, forced mechanical ventilation of the area shall
be employed until the oxygen level has returned to and is maintained at
19.5 percent or higher. •

• Line Breaking
a. When operations involve the opening/breaking of fixed or flexible piping which

may contain materials which are under pressure, are toxic, flammable, corrosive,
reactive with air or moisture, or otherwise present a hazard to personnel, Line
Breaking Procedures shall be implemented. This requirement does not apply to
hoses used in the temporary connection of a tank truck, vacuum truck or pieces
of equipment where the nature of the hazards is well established and other
precautions are implemented.

b. As applicable, the OHM Line Breaking Procedures shall be implemented.

• Grounding and Bonding
a. When operations involve the handling of potentially flammable or combustible

liquids or sludges, combustible dusts or fibers, or potential for generation of
ignitable vapors, grounding and bonding procedures shall be implemented.

b. When grounding and bonding is required, a "Hot Work" Permit shall be
completed prior to work on the affected operations.
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c. Portable generators shall be properly and adequately grounded by use of a
ground rod or by grounding to a structure which is grounded.

• Working Around Moving or Rotating Mechanical Equipment
When operations involve employees working near or on moving or rotating
mechanical equipment such as conveyors, augers, drill rigs, dredges, mechanical
power transmissions apparatus (i.e., power take off), hydraulic rams, soil/waste
mixing apparatuses (i.e., harrow, pug mill, etc.), etc., care must be taken to ensure
that employees are protected from the hazards associated with these operations.
When maintenance activities are required on these systems, lockout/tagout of the
operating controls and blocking, chocking, chaining, use of shims or other measure
shall be taken to prevent employee injuries. When operating, these systems shall be
equipped with guards and operational safety devices as installed by the
manufacturer and as required by 29 CFR 1910.21 l-222(Subpart O). Minimal
guarding requirements are also applicable to hand tools, bench grinders, etc.

Where PPE is in use, hazards associated with the PPE use around mechanical
equipment shall be evaluated. Where the use of airline hoses, safety tag lines, loose
fitting gloves and coveralls or the use of other PPE presents additional hazards such
as entanglement, the need for PPE modification or additional safety measure shall
be evaluated and additional precautions and hazard awareness training
implemented.

• Thermal Treatment Unit Operations
Thermal operations include the use of a natural gas fired incinerator. This device is
used to thermally separate and destroy contaminants in soils and sludges. These
systems operate at elevated temperatures and involve mechanical conveying and
rotating systems. They present the potential for oxygen deficient and carbon
monoxide hazardous atmospheres being generated during thermal unit operations
and maintenance activities, in addition to potential fires and explosions hazards

A process safety review shall be performed and documented during any
design/installation of this type of equipment. In addition, a Pre-Startup Safety
Review shall be conducted and documented to ensure that all necessary equipment
has been installed, all required guards are in place, all necessary maintenance has
been performed and all safety interlocks are operational. The scope of these
operations may warrant the preparation of additional detailed work plans due to
the extensive environmental, health and safety concerns which may be associated
with these types of operations.
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All OHM personnel are familiar with the field activities which will be conducted at the site.
They are trained to work safely under various field conditions. In addition, the SS will
observe the general work practices of .each crew member and equipment operator, and
enforce safe procedures to minimize physical hazards. Also, hard hats, safety glasses, and
safety boots will be required in all areas of the site. Specific health and safety SOPs that
apply to site remedial operations procedures are included in Appendix D.

3.4 ENVIRONMENTAL HAZARDS

3.4.1 Weather and Heat Stress
The combination of warm ambient temperature and use of protective clothing anticipated
during site operations, the potential for heat stress is a concern. The potential exists for:

• Heat rash
• Heat cramps
• Heat exhaustion
• Heat stroke

Heat stroke, heat cramps, and heat exhaustion are covered in detail during OHM's 40-hour
OSHA 29 CFR 1910.120 approved pre-employment course. In addition, this information
is discussed during a safety "tailgate" meeting before each work day. Workers are
encouraged to increase consumption of water and electrolyte-containing beverages such as
Gatorade during warm weather. Water and electrolyte-containing beverages will be
provided on-site and will be available for consumption during work breaks.

An action level for heat stress has been established at 75 T ambient temperature when site
personnel are wearing chemical protective clothing during the performance of field activities.
The following work/rest schedule is recommended, with personnel drinking fluids (tepid
water and/or electrolyte) at rest periods consistent with their fluid loss:

Ambient Temperature Work Period Rest Period
(degrees F) (minutes) (minutes)

75-80F 120 15
80-85F 90 15
85-90F 60 15
90-95F 30 15
95-100 F 15 15

The above work/rest schedule is only a guideline for use during field activities when
personnel are wearing protective clothing. The actual work/rest schedule will be
determined by conducting pulse monitoring before and after the work period and by
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performing daily pre/post work shift body weights. The action level for adjusting the
work/rest schedule would be 110 beats per minute (bpm), obtained immediately after the
work period in a seated, shaded position. When a person's pulse exceeds 110 bpm, that
person is undergoing heat stress, which will require the work period to be reduced in 15
minute intervals, while maintaining the same rest period, until post work period pulse
monitoring is maintained below 110 bpm. In addition, should a person's body weight
change at the end of the work day by more than 1.5 percent, the work period must be
reduced in 15 minute intervals; while maintaining the same rest period, until no daily body
weight changes greater than 1.5 percent are observed.

Field activities, in which site personnel are required to wear chemical protective clothing at
ambient temperatures higher than 95 degrees F, will be avoided, whenever feasible, by
scheduling these activities during the work day to avoid peak ambient temperatures (10
a.m. — 2 p.m.). Site personnel who have experienced a heat-related illness (heat cramps,
heat exhaustion) will be restricted to Level D tasks for a minimum of one day after illness
occurrence and will return to tasks requiring chemical protective clothing only with the
concurrence of the attending physician. Site personnel will follow OHM's Standard
Operating Procedure (SOP) for heat stress prevention.

3.5 TASK SPECIFIC HAZARD ANALYSIS

The following task-specific hazard analysis tables outline the hazards, along with relevant
control measures for the major project phases during remedial actions.
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Table 3.2
Task 1 - Site Preparation and Mobilization

Principle Steps
Set-up work zones and support facilities, decontamination trailer, and office; construct
decontamination facilities and process equipment staging pads
Potential Hazards Involved
1)

2)

3)

4)

5)

6)

7)

8)

Manual lifting and material handling
hazards

Electrical hazards

Slips, trips, and falls

Heavy construction equipment traffic
and use

Overhead electrical utility hazards

Portable power tool hazard

Underground utility hazards

Heavy equipment operating hazards

Hazard Control Measures
l)
1)
1)
1)
1)
1)
1)
i)
1)
1)

2)

2)
2)
2)
2)
3)
3)
3)

3)
4)

4)

4)

4)

4)
5)

6)
6)

6)
6)
7)

8)

8)

8)

8)

8)

The rated lifting capacity cannot be exceeded
Forklifts must have open guards
All operators must be trained
Do not carry personnel or lift anyone except in an
approved safety platform
Follow OHM SOP for Powered Industrial Trucks (No. 32)
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Personnel Lifting Safety (No. 33)
Follow procedures on MSDS when handling/pouring
concrete
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)
Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Personnel approaching heavy equipment will make eye
contact ana signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Maintain 15-foot buffer between heavy equipment and
overhead electrical utilities
All hand tools and power tools shall be in good repair
When working, overhead tools will be secured when not in
use
Tools cannot be thrown or dropped from heights
Follow OHM SOP for Equipment and Hand Tools (No. 41)

Locate all buried utilities and pipelines prior to initiating
excavation/grading operations.
Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
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Table 3.2
Task 1 - Site Preparation and Mobilization

Principle Steps
Set-up work zones and support facilihes, decontamination trailer, and office; construct
decontamination facilities and process equipment staging pads
Potential Hazards Involved
9) Vehicular safety hazard

10) Noise

Hazard Control Measures
9) All vehicles must be operated in a safe and legal manner
9) Seat belts must be worn while driving
9) Personnel shall drive at posted speed limits or at safe

9) Follow OHM SOP for Vehicle Safety (No. 49)
10) Follow SOP for Hearing Conservation Program (No. 19)
10) Personnel will wear hearing protection above 90 dBa
10) Personnel will be included in a hearing conservation

program
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Table 3.3
Task 2 - Capture, Collection, Transportation Contaminated Water

Principle Steps
Transfer contaminated soils
Potential Hazards Involved
1) Slips, trips and falls

2) Exposure to hazardous materials

3) Manual lifting and material handling
hazards

4) Spill/splash hazard
5) Fire/explosion
6) Pumping equipment

7) Heavy equipment operating hazards

8) Vehicular safety hazard

9) Noise

Hazard Control Measures
1) Follow SOP for Slips, Trips, and Falls (No. 34)
1) Tools and debris must be picked up
1) Spills will be cleaned up immediately
1) Personnel will not walk or climb on equipment not designed

as walking surfaces
2) Follow this CHSP Section 4.1 and 6.2
2) Monitor with PID/LEL
3) Follow SOP for Personnel Lifting Safety (No. 33)
3) Do not carry personnel or lift anyone except in an

approved safety platform
3) Employees will make certain the load can be safely lifted
3) No loads over 60 pounds will be lifted
3) Proper lifting techniques will be utilized
4) Follow this CHSP Section 4.1 and 6.2
5) Stage fire protection equipment at exclusion zone entry
6) Inspect hoses and pumping equipment before use
6) Do not leave pumps, pressurized hoses unattended when

operating
6) Ensure proper grounding and bonding of equipment

7) Personnel approaching heavy equipment will make eye
contact ana signal the operator to cease activity

7) Do not carry personnel or lift anyone except in an
approved safety platform

7) Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.

7) Heavy equipment shall have fully functioning safety
devices

7) Follow OHM SOP for Equipment Inspection (No. 51)

8) All vehicles must be operated in a safe and legal manner
8) Seat belts must be worn while driving
8) Personnel shall drive at posted speed limits or at safe

speeds
8) Follow OHM SOP for Vehicle Safety (No. 49)
9) Follow SOP for Hearing Conservation Program (No. 19)
9) Personnel will wear hearing protection above 90 dBa
9) Personnel will be included in a hearing conservation

program
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Table 3.4
Task 3 - Water Treatment - Installation of Power, Control and

Associated Electrical Equipment
Principle Steps
Install power and control (P&C) equipment; install electrical panels; install and
interconnect well pumping equipment and P&C wiring
Potential Hazards Involved
1 ) Heavy equipment operating hazards

2) Electrical hazards

3) Portable power tool hazards

Hazard Control Measures
1)
4)

4)

4)

4)
2)

2)
2)
2)
2)
3)
3)

3)
3)

Personnel approaching heavy equipment will make eye
contact ana signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)
All hand tools and power tools shall be in good repair
When working, overhead tools will be secured when not in
use
Tools cannot be thrown or dropped from heights
Follow OHM SOP for Equipment and Hand Tools (No. 41)
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Table 3.5
Task 4 - Water Treatment - Equipment Installation and Plumbing

Principle Steps
Installation of air stripper and carbon filter systems; install process tanks and plumbing
equipment
Potential Hazards Involved
1) Manual lifting and material handling

hazards

2) Electrical hazards

3) Slips, trips, and falls

4) Heavy construction equipment traffic
and use

5) Overhead electrical utility hazards

6) Portable power tool hazard

7) Crane operation and hoisting hazards

Hazard Control Measures
1)
1)
l)
1)
1)
1)
1)
l)
1)
1)

2)

2)
2)
2)
2)
3)
3)
3)

3)
4)

4)

4)

4)

4)
5)

6)
6)

6)
6)
7)
7)
7)
7)

7)
7)

The rated lifting capacity cannot be exceeded
Forklifts must have open guards
All operators must be trained
Do not carry personnel or lift anyone except in an
approved safety-platform
Follow OHM 9OP for Powered Industrial Trucks (No. 32)
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Personnel Lifting Safety (No. 33)
Follow procedures on MSDS when handling/pouring
concrete
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)

Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Maintain 15-foot buffer between heavy equipment and
overhead electrical utilities

All hand tools and power tools shall be in good repair
When working, overhead tools will be secured when not in
use
Tools cannot be thrown or dropped from heights
Follow OHM SOP for Equipment and Hand Tools (No. 41)
Prepare a crane lift plan prior to crane operations
Inspect all rigging equipment prior to each use
Operators must be qualified
Load limits on crane, hoist, hooks, slings, wire rope cannot
be exceeded
Tagline will be used
Follow OHM SOP Crane and Hoisting (No. 31)
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Table 3.6
Task 5- Water Treatment - System Start-up and Testing

Principle Steps
Mechanical and electrical equipment check-out and adjustments
Potential Hazards Involved
1)

2)

3)

4)

Inhalation, dermal contact with process
chemicals, filtration media (spent
carbon) and chemical contaminant
spikes
Electrical hazards

Spill, splash hazards

Noise

Hazard Control Measures
1)
1)
1)
2)

2)
2)
2)
2)
3)
3)
3)
4)
4)
4)

Wear appropriate PPE
Follow chemical handling procedures on MSDSs located in
office trailers
Follow this CHSP Section 3.1 and 5.2
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)
Wear splash protection
Cleanup spills immediately
Follow this CHSP Section 3.1 and 5.2
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included m a hearing conservation
program
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Table 3.7
Task 6 - Water Treatment - System Operations and Maintenance

Principle Steps
Water sampling (influent, effluent) well testing, bailing and maintenance; clean oil water
separator; acid wash air stripper packing; change out air stripper packing; Replace
pumps/blowers; clean/replace bag filter; carbon backwashing/replacement; control
panel repairs/troubleshooting
Potential Hazards Involved
l)

2)

3)

4)

5)

6)

7)

Inhalation, dermal contact with process
chemicals, filtration media (spent
carbon) and chemical contaminant
spikes
Confined space entry hazard

Spill, splash hazards

Noise

Electrical hazards

Material handling/manual lifting

Pumping equipment operation hazards

Hazard Control Measures
1)
1)
1)

2)
2)

2)
2)

2)
3)
3)
4)
4)
4)

5)

5)
5)
5)
5)
6)

6)
6)
6)
6)
7)

7)

7)

Wear appropriate PPE
Follow chemical handling procedures on MSDSs
Follow this CHSP Section 3.1 and 5.2

The OHM Confined Space Permit will be completed before
entry
The atmosphere will be monitored for oxygen, combustible
gases, and toxins.
All personnel will be trained for confined space entry
The confined space will be isolated, locked out, and tagged-
out if there are mechanical or electrical hazards
Follow OHM SOP for Confined Space Entry (No. 24)
Wear splash protection
Clean up spills immediately
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included in a hearing conservation
program
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)
Do not carry personnel or lift anyone except in an
approved safety platform
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Lifting Safety (No. 33)
Emergency eye wash stations will be located adjacent to
pumping equipment operations
Follow equipment manufacturer's recommendation for
pump operation and maintenance
Hoses will be appropriate for materials and temperature
and secured

Ciba-Geigy Corporation 3-19 OHM/31000



Table 3.8
Task 7- Transport Contaminated and Non-contaminated Soil

and Debris to Staging Area
Principle Steps
Transport soil /debris

Potential Hazards Involved
1 ) Heavy equipment operating hazards

2) Overhead hazard to ground personnel
3) Vehicular safety hazard

4) Noise

5) Exposure to hazardous materials

Hazard Control Measures
1)
1)
1)

1)
1)
2)
3)
3)
3)

3)
4)
4)
4)

5)

Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Do not suspend or travel with load over ground personnel
All vehicles must be operated in a safe and legal manner
Seat belts must be worn while driving
Personnel shall drive at posted speed limits or at safe
speeds
Follow OHM SOP for Vehicle Safety (No. 49)
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included m a hearing conservation
program
Follow this CHSP, Section 3.1 and 5.2
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Table 3.9
Tasfc 8 - Excavation of Contaminated Soil/Debris

Principle Steps
Excavate soil
Potential Hazards Involved
1)

2)

3)

4)
5)

6)
7)

8)

9)

Heavy equipment operating hazards

Excavation and cave-in hazards

Buried and overhead electrical utility
hazards

Overhead hazard to ground personnel
Vehicle safety hazard

Exposure to hazardous materials
Slips, trips and falls

Manual lifting and material handling
hazards

Confined space entry

Hazard Control Measures
1)

1)
1)

1)

2)
2)
2)

2)
2)

2)

2)
3)
3)

4)
5)
5)
5)

5)
6)
7)
7)
7)

7)
8)

8)
8)
8)
8)
9)

9)

9)
9)
9)

Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear
Heavy equipment shall have fully functioning safety
devices
All underground installations will be located and marked
All materials must be kept 2 feet from the excavation's edge
Daily inspections of the excavations will be conducted by a
competent person and soil type determined
The OHM excavation permit will be used
Excavations for piping trenches and others requiring
personnel entry will not be greater than 4 feet deep
Excavations with potential hazardous atmosphere must be
tested O2/LEL /toxic
Follow OHM SOP (No. 28)
Locate all buried utilities prior to excavation operations
Maintain 15-foot buffer between heavy equipment and
overhead electrical utilities
Do not suspend or travel with load over ground personnel
All vehicles must be operated in a safe and legal manner
Seat belts must be worn while driving
Personnel shall drive at posted speedumits or at safe
speeds
Follow OHM SOP for Vehicle Safety (No. 49)
Follow this CHSP Section 3.1 and 5.2
Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Do not carry personnel or lift anyone except in an
approved safety platform
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Lifting Safety (No. 33)
The OHM Confined Space Permit will be completed before
entry
The atmosphere will be monitored for oxygen, combustible
gases, and toxins.
All personnel will be trained for confined space entry
The confined space will be isolated, locked out, and tagged-
out if there are mechanical or electrical hazards
Follow OHM SOP for Confined Space Entry (No. 24)
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Table 3.10
Task 9 - Thermal Treatment Unit - Installation of Power, Control and Associated

Electrical Equipment
Principle Steps
Install power and control (P&C) equipment; install electrical panels
Potential Hazards Involved
1 ) Heavy equipment operating hazards

2) Electrical hazards

3) Portable power tool hazards

Hazard Control Measures
1)
4)

4)

4)

4)
2)

2)
2)
2)
2)
3)
3)

3)
3)

Personnel approaching heavy equipment will make eye
contact ana signal the operator to cease activity
Do not cany personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)
All hand tools and power tools shall be in good repair
When working, overhead tools will be secured when not in
use
Tools cannot be thrown or dropped from heights
Follow OHM SOP for Equipment and Hand Tools (No. 41)
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Table 3.11
Task 10 - Thermal Treatment Unit - Equipment Installation and Plumbing

Principle Steps
Installation of fuel systems; install burn area and plumbing equipment
Potential Hazards Involved
1) Manual lifting and material handling

hazards

2) Electrical hazards

3) Slips, trips, and falls

4) Heavy construction equipment traffic
and use

5) Overhead electrical utility hazards

6) Portable power tool hazard

7) Crane operation and hoisting hazards

Hazard Control Measures
1)
1)
1)
1)

1)
1)
1)
1)
1)
1)

2)

2)
2)
2)
2)
3)
3)
3)

3)
4)

4)

4)

4)

4)

5)

6)
6)

6)
6)
7)
7)
7)
7)

7)
7)

The rated lifting capacity cannot be exceeded
Forklifts must have open guards
All operators must be trained
Do not carry personnel or lift anyone except in an
approved safety platform
Follow OHM SOP for Powered Industrial Trucks (No. 32)
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Personnel Lifting Safety (No. 33).
Follow procedures on MSDS when handling/pouring
concrete
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)

Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Maintain 15-foot buffer between heavy equipment and
overhead electrical utilities
All hand tools and power tools shall be in good repair
When working, overhead tools will be secured when not in
use
Tools cannot be thrown or dropped from heights
Follow OHM SOP for Equipment and Hand Tools (No. 41)
Prepare a crane lift plan prior to crane operations
Inspect all rigging equipment prior to each use
Operators must be qualified
Load limits on crane, hoist, hooks, slings, wire rope cannot
be exceeded
Tagline will be used
Follow OHM SOP Crane and Hoisting (No. 31)
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Table 3.12
Task 11 - Thermal Treatment Unit -System Start-up and Testing

Principle Steps
Mechanical and electrical equipment check-out and adjustments
Potential Hazards Involved
1)

2)

3)

4)

Inhalation, dermal contact with process
chemicals, filtration media (spent
carbon) and chemical contaminant
spikes
Electrical hazards

Spill, splash hazards

Noise

Hazard Control Measures
1)
1)
1)
2)

2)
2)
2)
2)
3)
3)
3)
4)
4)
4)

Wear appropriate PPE
Follow chemical handling procedures on MSDSs located in
office trailers
Follow this CHSP Section 3.1 and 5.2
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)
Wear splash protection
Cleanup spills immediately
Follow this CHSP Section 3.1 and 5.2
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included in a hearing conservation
program
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Table 3.13
Task 12- Thermal Treatment Unit - System Operation and Maintenance

Principle Steps
Load material on feeder, burning unit, scrubbers
Potential Hazards Involved
1)

2)

3)

4)

5)

6)

7)

Inhalation, dermal contact with process
chemicals, filtration media (spent
carbon) and chemical contaminant
spikes
Confined space entry hazard

Spill, splash hazards

Noise

Electrical hazards

Material handling/manual lifting

Explosion/ fire hazard

Hazard Control Measures
1)
1)
1)

2)

2)

2)
2)

2)
3)
3)
4)
4)
4)

5)

5)
5)
5)
5)
6)

6)
6)
6)
6)
7)
7)

Wear appropriate PPE
Follow chemical handling procedures on MSDSs
Follow this CHSP Section §.1 and 5.2

The OHM Confined Space Permit will be completed before
entry
The atmosphere will be monitored for oxygen, combustible
gases, and toxins.
All personnel will be trained for confined space entry
The confined space will be isolated, locked out, and tagged-
cut if there are mechanical or electrical hazards
Follow OHM SOP for Confined Space Entry (No. 24)

Wear splash protection
Clean up spills immediately
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included in a hearing conservation
program
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)
Do not carry personnel or lift anyone except in an
approved safety platform
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Lifting Safety (No. 33)
Monitor with LEL
Stage fire protection equipment at unit
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Table 3.14
Task 13 - Prepare Contaminated Materials for Thermal Treatment Unit

Principle Steps
Mix contaminated soil

Potential Hazards Involved
1 ) Moving equipment/pinch points

2) Heavy equipment operating hazards

3) Vehicular safety hazard

4) Noise

5) Exposure to hazardous materials

Hazard Control Measures
1)
1)
1)
2)

2)

2)

2)

2)
3)
3)
3)

3)
4)
4)
4)

5)

Pinch points/pulleys/conveyors must be guarded
Do not wear loose fitting clothing
Fall protection required
Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shallbe cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
All vehicles must be operated in a safe and legal manner
Seat belts must be worn while driving
Personnel shall drive at posted speedlimits or at safe
speeds
Follow OHM SOP for Vehicle Safety (No. 49)
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included in a hearing conservation
program
Follow this CHSP, Section 3.1 and 5.2
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Table 3.15
Task 14 - Excavate Buried Drums

Principle Steps
Excavate buried drums
Potential Hazards Involved
1)

2)

3)

4)

5)

6)
7)

8)

9)

Heavy equipment operating hazards

Excavation and cave-in hazards

Buried and overhead electrical utility
hazards

Drum removal/fire explosion

Vehicle safety hazard

Exposure to hazardous materials

Slips, trips and falls

Manual lifting and material handling
hazards

Confined space entry

Hazard Control Measures
1)

1)
1)

1)

1)
2)
2)
2)

2)
2)

2)

2)
3)
3)

4)
4)
4)
5)
5)
5)

5)
6)
7)
7)
7)

7)
8)

8)
8)
8)
8)
9)

9)

9)
9)

9)

Personnel approaching heavy equipment will make eye
contact ana signal the operator to cease activity
Do not cany personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices ana blast shield
Follow OHM SOP for Equipment Inspection (No. 51)
All underground installations will be located and marked
All materials must be kept 2 feet from the excavation's edge
Daily inspections of the excavations will be conducted by a
competent person and soil type determined
The OHM excavation permit will be used
Excavations for piping trenches and others requiring
personnel entry will not be greater than 4 feet deep
Excavations with potential hazardous atmosphere must be
tested Oj/LEL /toxic
Follow OHM SOP (No. 28)
Locate all buried utilities prior to excavation operations
Maintain 15-foot buffer between heavy equipment and
overhead electrical utilities
Handle drums remotely
Equipment must have olast shield
Stage fire prevention equipment in area
All vehicles must be operated in a safe and legal manner
Seat belts must be worn while driving
Personnel shall drive at posted speed limits or at safe

Follow OHM SOP for Vehicle Safety (No. 49)
Follow this CHSP Section 3.1 and 5.2
Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Do not carry personnel or lift anyone except in an
approved safety platform
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Lifting Safety (No. 33)
The OHM Confined Space Permit will be completed before
entry
The atmosphere will be monitored for oxygen, combustible
gases, and toxins
All personnel will be trained for confined space entry
The confined space will be isolated, locked out, and tagged-
cut if there are mechanical or electrical hazards
Follow OHM SOP for Confined Space Entry No. 24
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Table 3.16
Task 15 - Staging Drums

Principle Steps
Pick up drums and transport to staging area

Potential Hazards Involved
1) Manual lifting and material handling

hazards

2) Slips, trips, and falls

3) Heavy construction equipment traffic
and use

4) Overhead electrical utility hazards

5) Portable power tool hazard

6) Exposure to hazardous materials

Hazard Control Measures
l)
1)
1)
1)
1)
1)
1)
1)
1)
1)

2)
2)
2)

2)
3)

3)

3)

3)

3)
4)

5)
5)

5)
5)
6)

The rated lifting capacity cannot be exceeded
Forklifts must have open guards
All operators must be trained
Do not carry personnel or lift anyone except in an
approved safetyplatform
Follow OHM SOP for Powered Industrial Trucks (No. 32)
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Personnel Lifting Safety (No. 33)
Follow procedures on MSDS when handling /pouring
concrete
Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Personnel approaching heavy equipment will make eye
contact ana signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safetyplatform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices ana blast shield
Follow OHM SOP for Equipment Inspection (No. 51)
Maintain 15-foot buffer between heavy equipment and
overhead electrical utilities
All hand tools and power tools shall be in good repair
When working, overhead tools will be secured when not in
use
Tools cannot be thrown or dropped from heights
Follow OHM SOP for Equipment and Hand Tools (No. 41)
Follow this CHSP, Section 3.1 and 5.2
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Table 3.17
Task 16- Backfill and Compact Excavation

Principle Steps
Place backfill
Potential Hazards Involved
1) Excavate and cave-in hazards

2) Heavy equipment operating hazards

3) Overhead electrical utility hazards

4) Vehicular safety hazard

5) Noise

6) Exposure to hazardous materials

Hazard Control Measures
1)
1)
1)
1)
1)
1)
1)
2)

2)
2)

2)

2)
3)

4)
4)
4)

4)
5)
5)
5)

6)

All underground installations will be located and marked
All materials must be kept 2 feet from the excavation's edge
Daily inspections of the excavations will be conducted by a
competent person and soil type determined
The OHM excavation permit will be used
Excavations for piping trenches and others requiring
personnel entry wul not be greater than 4 feet deep
Excavations with potential Hazardous atmosphere must be
tested O2/LEL /toxic
Follow OHM SOP (No. 28)
Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Maintain 15-foot buffer between heavy equipment and
overhead electrical utilities
All vehicles must be operated in a safe and legal manner
Seat belts must be worn while driving
Personnel shall drive at posted speed limits or at safe

Follow OHM SOP for Vehicle Safety (No. 49)
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included in a hearing conservation
program
Follow this CHSP, Section 3.1 and 5.2
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Table 3.18
Task 1 7 - Slurry Wall Construction

Principle Steps - Excavate and place slurry
Potential Hazards Involved
1 ) Heavy equipment operating hazards

2) Excavation and cave-in hazards

3) Buried and overhead electrical utility
hazards

4) Overhead hazard to ground personnel
5) Vehicle safety hazard

6) Exposure to hazardous materials

7) Slips, trips and falls

8) Manual lifting and material handling
hazards

9) Confined space entry

10) Spill/splash hazard
11) Pumping equipment

Hazard Control Measures
1 ) Personnel approaching heavy equipment will make eye

contact and signal the operator to cease activity
1 ) Do not carry personnel or lift anyone except in an

approved safety platform
1 ) Personnel shall be cognizant of the boom swing area and

stay clear
1 ) Heavy equipment shall have fully functioning sa fety

devices
2) All underground installations will be located and marked
2) All materials must be kept 2 feet from the excavation's edge
2) Daily inspections of the excavations will be conducted by a

competent person and soil type determined
2) The OHM excavation permit will be used
2) Excavations for piping trenches and others requiring

personnel entry will not be greater than 4 feet deep
2) Excavations with potential hazardous atmosphere must be

tested O2/LEL /toxic
2) Follow OHM SOP (No. 28)
3) Locate all buried utilities prior to excavation operations
3) Maintain 15-foot buffer between heavy equipment and

overhead electrical utilities
4) Do not suspend or travel with load over ground personnel
5) All vehicles must be operated in a safe and legal manner
5) Seat belts must be worn while driving
5) Personnel shall drive at posted speed limits or at safe

speeds
5) Follow OHM SOP for Vehicle Safety (No. 49)
6) Follow this CHSP Section 3.1 and 5.2
7) Tools and debris must be picked up
7) Spills will be cleaned up immediately
7) Personnel shall not walk or climb on equipment not

designed as walking surfaces
7) Follow OHM SOP for Slips, Trips and Falls (No. 24)
8) Do not cany personnel or lift anyone except in an

approved safety platform
8) Employees will make certain the load can be safely lifted
8) No loads over 60 pounds will be lifted
8) Proper lifting techniques will be utilized
8) Follow OHM SOP for Lifting Safety (No. 33)
9) The OHM Confined Space Permit will be completed before

entry
9) The atmosphere will be monitored for oxygen, combustible

gases, and toxins.
9) All personnel will be trained for confined space entry
9) The confined space will be isolated, locked out, and tagged-

out if there are mechanical or electrical hazards
9) Follow OHM SOP for Confined Space Entry (No. 24)
10) Follow this CHSP Section 5.1 and 5.2
11) Inspect hoses and pumping equipment before use
11) Do not heave pumps, pressurized hoses unattended when

operating
11) Ensure proper grounding and bonding of equipment
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Table 3.19
Task 18 - In situ Stabilization Within Site 8, Iron Slurry Waste Area

Principle Steps
Stabilize materials - dump trucks will be
Potential Hazards Involved
1 ) Heavy equipment operating hazards

2) Overhead hazard to ground personnel
3) Vehicular safety hazard

4) Noise

5) Exposure to hazardous materials
6) Slips, trips and falls

7) Manual lifting and material handling
hazards

8) Spill/splash hazard

used to transport contaminated dirt to landfill
Hazard Control Measures
1)
1)

1)

1)
1)
2)
3)
3)
3)

3)

4)
4)
4)

5)
6)
6)
6)

6)
7)

7)
7)
7)
7)
8)
8)
8)

Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shallbe cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Do not suspend or travel with load over ground personnel
All vehicles must be operated in a safe and legal manner
Seat belts must be worn while driving
Personnel shall drive at posted speed limits or at safe
speeds
Follow OHM SOP for Vehicle Safety (No. 49)
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included in a hearing conservation
program
Follow this CHSP, Section 3.1 and 5.2
Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Do not carry personnel or lift anyone except in an
approved safety platform
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Lifting Safety (No. 33)
Wear splash protection
Cleanup spills immediately
Follow this CHSP Section 3.1 and 5.2
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Table 3.20
Task 19 - Decontamination of Equipment, Debris, Personnel

Principle Steps
Decontaminate personnel; decontaminate equipment; collect and containerize
decontamination water
Potential Hazards Involved
1) Slips, trips, and falls

2) Exposure to hazardous materials
3) Manual lifting and material handling

hazards

4) Spill/ splash hazard

5) Noise

6) Pressure washing hazard

Hazard Control Measures
1)
1)
1)
1)
2)
3)

3)
3)
3)
3)
4)
4)
4)

5)
5)
5)

6)
6)
6)
6)

Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Follow this CHSP Section 3.1 and 5.2
Do not carry personnel or lift anyone except in an
approved safety platform
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Lifting Safety (No. 33)
Wear splash protection
Cleanup spills immediately
Follow this CHSP Section 3.1 and 5.2
Follow SOP for Hearing Conservation Program (No. 19)
Personnel will wear hearing protection above 90 dBa
Personnel will be included in a hearing conservation
program
Wear appropriate PPE
Only trained personnel will operate high pressure washer
The equipment cannot be altered
Follow OHM SOP for Pressure Washing (No. 30)
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Table 3.21
Task 20 - Demobilization

Principle Steps
Take down work zones fencing, decontamination trailer, and office; remove
decontamination facilities
Potential Hazards Involved
1 ) Manual lifting and material handling

hazards

2) Electrical hazards

3) Slips, trips, and falls

4) Heavy construction equipment traffic
and use

5) Overhead electrical utility hazards

6) Portable power tool hazard

Hazard Control Measures
l)
1)
1)
1)
1)
1)
1)
1)
1)
1)

2)

2)
2)
2)
2)
3)
3)
3)

3)
4)

4)

4)

4)

4)

5)

6)
6)

6)
6)

The rated lifting capacity cannot be exceeded
Forklifts must have open guards
All operators must be trained
Do not carry personnel or lift anyone except in an
approved safetyplatform
Follow OHM SOP for Powered Industrial Trucks (No. 32)
Employees will make certain the load can be safely lifted
No loads over 60 pounds will be lifted
Proper lifting techniques will be utilized
Follow OHM SOP for Personnel Lifting Safety (No. 33)
Follow procedures on MSDS when handling/pouring
concrete
Electrical work will only be performed by approved
electricians
No electrical work should be done on an energized circuit
Hand tools must be grounded or double insulated
GFI must be used
Follow OHM SOP for Electrical Safety (No. 32)
Tools and debris must be picked up
Spills will be cleaned up immediately
Personnel shall not walk or climb on equipment not
designed as walking surfaces
Follow OHM SOP for Slips, Trips and Falls (No. 24)
Personnel approaching heavy equipment will make eye
contact and signal the operator to cease activity
Do not carry personnel or lift anyone except in an
approved safety platform
Personnel shall be cognizant of the boom swing area and
stay clear. Do not suspend or travel with load over ground
personnel.
Heavy equipment shall have fully functioning safety
devices
Follow OHM SOP for Equipment Inspection (No. 51)
Maintain 15-foot buffer between heavy equipment and
overhead electrical utilities
All hand tools and power tools shall be in good repair
When working, overhead tools will be secured when not in
use
Tools cannot be thrown or dropped from heights
Follow OHM SOP for Equipment and Hand Tools (No. 41)
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4.0 WORK AND SUPPORT AREAS

To prevent migration of contamination caused through tracking by personnel or equipment,
work areas and personal protective equipment are clearly specified prior to beginning
operations. OHM has designated work areas or zones as suggested by the
NIOSH/OSHA/USCG/EPA'S document titled, "Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities". Each work area will be divided
into three zones: an exclusion or "hot" zone, a contamination reduction zone (CRZ), and a
support zone.

4.1 EXCLUSION ZONE

The exclusion zone will consist of areas where inhalation, oral contact, or dermal contact
with contaminants will be possible. The boundaries of the site exclusion will be marked
with flagging, tape, and/or fencing before site operations commence. The location of the
site exclusion zone will also be marked on the facility layout drawing.

4.2 CONTAMINATION-REDUCTION ZONE

The CRZ or transition zone will be established between the exclusion zone and support
zone. In this area, personnel will begin the sequential decontamination process required to
exit the exclusion zone. To prevent off-site migration of contamination and for personnel
accountability, all personnel will enter and exit the exclusion zone through the CRZ.
Personnel and equipment decontamination facilities will be located in the CRZ and marked
on the facility layout drawing.

4.3 SUPPORT ZONE

The support zone will consist of a clearly marked area where the office and
decontamination trailer are located. Smoking and drinking will be allowed only in
designated areas. Earing will be allowed in the breakroom only.

4.4 ACCESS CONTROLS

The SSO and the SS shall establish the physical boundaries of each zone and shall instruct
all workers and visitors on the limits of the restricted areas. No one shall be allowed to
enter the restricted area without the required protective equipment for that area. The SS
shall ensure compliance with all restricted area entry and exit procedures.
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The SS shall also designate a decontamination point for personnel to exit from the
contaminated area and enter into the clean area where personnel may rest and drink

Visitors will be required to check in immediately upon arrival. Only authorized visitors will
be allowed access to the contaminated areas. Each visitor will be required to provide the
necessary protective equipment for use during the visits and shall be escorted by the SS
while on site. All visitors who seek access to the exclusion zone and/or contamination
reduction zone, will be required to show proof of completion, as a minimum, the 24-hour
training required by OSHA for occasional visits to hazardous waste sites. 24-hour OSHA
training is only applicable when visitors are unlikely to be exposed over the permissible
exposure limit and published exposure limits and are not required to wear respirators,
otherwise 40-hour OSHA training will be required prior to granting access to these site
zones.

All visitors, subcontractors and personnel will be required to sign a safety plan
acknowledgement sheet to certify that they have read, understand and will comply with the
site health and safety plan. Failure to comply with this site entry procedure will result in
expulsion from the site.

Lighting
Lighting in conformance with or in excess of 29 CFR 1910.120 & 1926.65 requirements shall
be secured by OHM if not readily available on site. Work areas and transit ways shall be
lighted. No work shall be performed in any inadequately lighted areas.

Sanitary Facilities
All sanitary facilities shall be located in areas where exposures are below the Permissible
Exposure Limits and Published Exposure Levels or "clean" air ventilation shall be provided.

Water
An adequate supply of potable water shall be provided on the site and provisions
provided for clean and sanitary dispensing of the drinking water. Containers and outlets
for non-potable water shall be properly marked.

Toilet Facilities
A minimum of one toilet facility shall be provided. When more than twenty personnel are
expected to be on the site, one toilet seat and one urinal shall be provided for each 40
personnel working on the site. When sanitary sewers are not available, chemical toilets,
recirculating toilets, or combustion toilets shall be provided. This requirement shall not
apply to small mobile crews that have transportation readily available for transport to
nearby facilities which meet these requirements.
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Washing Facilities
Adequate washing facilities for removing hazardous substances shall be provided for all
employees who handle or are exposed to hazardous substances. This requirement shall
also be applicable when handling non-RCRA hazardous waste and/or chemical additives.

Showers and Change Rooms
When waste handling/removal operations commence, and where the nature of the
contaminants and tasks to be performed warrant, showers and change rooms shall be
provided. The requirements are indicated in the Contamination Control/Decontamination
Schematic (Figure 1). Showers provided shall meet the requirements of 29 CFR 1910.141.
Additionally, the Project Manager shall ensure that all employees have been instructed to
shower at the end of the work shift and when leaving the site if they have worked in the
Exclusion Zone.

Laundry Facilities
Laundry facilities may be provided for the on-site laundering of work clothing. Alternately,
an off-site commercial/industrial laundry may be contracted to provide laundering of
garments worn under Chemical Protective Clothing.

Communication
Personnel in the Exclusion Zone should remain in constant radio communication or within
sight of each other. Any failure of communication requires an evaluation of whether
personnel should leave the Exclusion Zone.

Air horns or other suitable means shall be used for on site notification of emergencies.
Customer Specific Emergency Signals shall also be assessed and included in the
Contingency Plan.

The following standard hand signals will be used in case of failure of radio
communications:

Signal Communication
Hand gripping throat Out of air, cannot breathe
Grip partner's wrist or both hands around waist Leave area immediately
Hands on top of head Need assistance
Thumbs up OK, I am all right, I understand
Thumbs down No, negative

Telephone communication to the Command Post or office trailer should be established as
soon as practicable during project mobilization and be available on site when active work is
being conducted.
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Radio transmitters must be intrinsically safe. Permission must be obtained from the Ciba-
Geigy Construction Coordinator prior to use.

Work Zones
General
A site must be controlled to reduce the probability of exposure to any contaminants present
and to limit the transport of contaminants by personnel or equipment from the site.

Site Surveillance
A control system is required to assure that personnel and equipment working on the
hazardous waste site are under appropriate health and safety surveillance and complying
with the HASP. This includes the presence of an SSO on site at all times that active work is
being conducted.

Contaminant Control Measures
The possibility of exposure or translocation of contaminants can be reduced or eliminated
in a number of ways. Several which shall be used are:

• Minimizing the number of personnel and equipment on-site consistent with effective
operations.

• Establishing clearly marked work zones within the site.

• Establishing control points to regulate access to work zones.

• Conducting operations in a manner to reduce the exposure of personnel and
equipment.

• Minimizing the airborne dispersion of contaminant(s) through professional
equipment handling methods, soil moisture control, and the use of foam or visqueen
when necessary.

• Implementing appropriate decontamination procedures for personnel and
equipment

Field Operations Work Areas
Work areas (zones) shall be established based on work to be performed and the anticipated
contamination level. Actual zone boundaries shall be demarcated by barrier tapes, or other
suitable means of marking the zone(s). Within these zones, prescribed operations shall
occur utilizing appropriate personal protective equipment as assigned by task or work area.
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Movement between areas shall be controlled at access points using well delineated
corridors.

As depicted in Figure 1, the planned zones typically include the following:

• Exclusion Zone (contaminated);
• Contamination Reduction Zone (CRZ) with a Clean Break Station;
• Equipment Decontamination Zone; and,
• Support Zone (non-contaminated).

Exclusion Zone
The Exclusion Zone is ideally the innermost area of three concentric rings and is considered
contaminated, dirty, or "hot." Within this area, the prescribed protection (see Appendix C)
reflects the highest exposure anticipated for any task and must be worn by all entering
personnel whether engaged in that task or not.

• An entry checkpoint or portal shall be established at the periphery of the Exclusion
Zone to control the flow of personnel and equipment between contiguous zones and
to ascertain that the procedures established to enter and exit the zones are followed.

• The Exclusion Zone boundary shall be established in accordance with the work
schedule to contain all of the area under active remediation.

• The Exclusion Zone shall be clearly marked with red barrier tape, tape with red flags
or other suitable barrier mechanism. The barrier legend or signage should be
imprinted with the words "Exclusion Zone" or "Hot Zone".

Contamination Reduction Zone
Between the Exclusion Zone and the Support Zone is the Contamination Reduction Zone.
The purpose of this zone is to provide an area to prevent or reduce the transfer of
contaminants which may have been picked up by personnel or equipment returning from the
Exclusion Zone.

• All decontamination activities occur in this area.

• A Clean Break Station shall be established in the Contamination Reduction Zone.
Entry into this area shall require decontamination per the Decontamination
Schematic through the Field Wash Step. This area shall be available for smoking,
drinking and using the toilet facilities.
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• The boundary between the Support Zone and the Contamination Reduction Zone is
the contamination control line. This boundary separates the possibly-contaminated
area from the clean zone.

• Entry into the Contamination Reduction Zone from the clean area shall be through
an access control point or portal.

• Personnel entering this zone, for whatever reason, shall wear the prescribed personal
protective equipment for working in the Contamination Reduction Zone.

• Exiting the Contamination Reduction Zone to the clean area requires the removal of
any suspected, or known, contaminated personal protective equipment and
compliance with decontamination procedures.

• The Contamination Reduction Zone is bordered toward the Exclusion Zone with red
barrier tape or red flagged tape and bordered toward the Support Zone with yellow
barrier tape or suitable barrier. Signage shall be imprinted with the words
"Contamination Reduction Zone."

Support Zone
The Support Zone is the outermost of three rings and is considered a non-contaminated or
clean area. It contains the Emergency Command Post for field operations and other
elements necessary to support site activities.

• Level D work clothes are the appropriate apparel within this zone.

• Access to this area shall be controlled by limiting entry to designated portals,
usually in association with on site office trailers.

• The Support Zone is bordered toward the Contamination Reduction Zone with
yellow barrier tape and may be bordered at the limit of RUST area of responsibility
with green barrier tape. Signage shall be imprinted with the words "Support Zone."

Equipment Decontamination Zone
The Equipment Decontamination Zone is established as appropriate to clean vehicles and
equipment by the most effective method and without requiring additional movement of the
equipment. Personal protective equipment required for equipment decontamination
activities is prescribed in this plan.
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Zone Dimensions
Considerable judgement is needed to assure safe working distances for each zone, balanced
against practical work considerations. Physical barriers may constrain ideal locations. The
zones shall be placed where practical in the judgement of the PM, SSO, and Ciba-Geigy's
Representative.
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5.0 PROTECTIVE EQUIPMENT

This section details the personal protective equipment (PPE) that will be provided and
worn by site personnel to protect them against dermal contact and inhalation exposure to
hazardous chemicals present on site.

5.1 LEVELS OF PROTECTION

The following levels of protection and accompanying PPE will be used during site
operations.

Level B Protection
• Supplied-air respirators - self-contained breathing apparatus (SCBA) or 5-minute

egress system with airline hose

• Saran-coated tyvek coveralls

• Inner latex and outer nitrile/butyl gloves

• Steel toe/shank boots with latex/PVC overboots

• Tape overboots and outer gloves to tyvek

• Hard hat

• Splash protection - as required by task

• Hearing protection - as required by task

Level C Protection
• Full facepiece air-purifying respirator with combination organic vapor/HEPA

cartridges

• Tyvek or saran-coated tyvek coveralls

• Inner latex and outer nitrile/butyl gloves

• Steel toe/shank boots with latex overboots

• Tape overboots and outer gloves to Tyvek
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• Hard hat

• Splash protection - as required by task

• Hearing protection - as required by task

Modified Level D Protection
• Tyvek or saran-coated tyvek
• Inner latex and outer nitrile/butyl gloves
• Steel toe/shank boots with latex overboots
• Tape overboots outer gloves to Tyvek
• Hard hat
• Safety glasses with side shields
• Splash protection - as required by task
• Hearing protection - as required by task

Level D Protection
• Coveralls
• Steel toe/shank boots
• Safety glasses with side shield
• Hard hat
• Work gloves - as required by task
• Splash protection - as required by task
• Hearing protection - as required by task

5.2 TASK-SPECIFIC LEVELS OF PROTECTION

The following Levels of Protection are designated for each task performed in site work
zones, based on the hazards posed by each task. Modifications of these Levels of
Protection are provided for those tasks with specific personal protective equipment
requirements. An upgrade/downgrade in the designated Level of Protection may only
be instituted for those tasks where more than one level of protection is specified (i.e.,
Modified D/C) and only after air monitoring results justify the upgrade/downgrade,
based on the action levels listed in this plan. For those tasks where more than one
level of protection (Modified D) is the initial level of protection required for the task,
with the second level (Level C) being either the downgrade or upgrade level of
protection.

NO CHANGES TO THE DESIGNATED LEVEL OF PROTECTION BELOW WILL BE
MADE FOR THOSE TASKS WHERE ONLY ONE LEVEL OF PROTECTION IS
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SPECIFIED WITHOUT AN AMENDMENT TO THIS PLAN AND THE APPROVAL OF
THE REGIONAL HEALTH AND SAFETY MANAGER/DIRECTOR.

The tasks and levels of protection are presented in Table 5.1 below:

Table 5.1
Levels of Protection

Task
Task 1 - Site preparation and mobilization
Task 2 - Capture, collection, transportation contaminated
water
Task 3 - Water treatment - installation of power, control and
associated electrical equipment
Task 3 - Water treatment - installation of power, control and
associated electrical equipment
Task 4 - Water treatment - equipment installation and
plumbing
Task 5 - Water treatment - system start-up and testing
Task 6 - Water treatment - system operations and maintenance
Task 7 - Transport contaminated and non-contaminated soil
and debris to staging area
Task 8 - Excavation of contaminated soil/debris
Task 9 - Thermal treatment unit - installation of power,
control and associated electrical equipment
Task 10 - Thermal treatment unit - equipment installation and
plumbing
Task 11 - Thermal treatment unit - system start-up and testing

Task 12 - Thermal treatment unit - system operation and
maintenance
Task 13 - Prepare contaminated materials for thermal treatment
unit
Task 14 - Excavate buried drums
Task 15 - Staging drums
Task 16 - Backfill and compact excavation
Task 17 - Slurry wall construction
Task 18 - In situ stabilization within Site 8, iron slurry waste
area
Task 19 - Equipment, debris, personnel
Task 20 - Demobilization

Level of Protection
Level D
Level C/Modified Level D with sarans

Level D

Level D

Level D

Level D/Modified Level D/C
Level C/ Modified Level D with tyvek
Level C/Modified Level D with
tyvek/ Level D
Level B/C/ Modified D
Level D

Level D

Level D/Modified Level D/Level C with
twek
Level C/Modified Level D with tyvek

Level B/C/Modified Level D with tyvek

Level B with sarans
Level B with sarans
Modified Level D/C with tyvek
Level B/C/Modified Level D/Level D
Level C/Modified Level D with tyvek

Level C/Modified Level D with sarans
Level D
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5.3 RESPIRATOR CARTRIDGES

The crew members working in Level C will wear respirators equipped with Mine Safety
Appliance (MSA) GMC-H air purifying cartridges. The GMC-H cartridge holds approval
for:

• Organic vapors <1,OOQ ppm
• Chlorine gas <10 ppm
• Hydrogen chloride <50 ppm
• Sulfur dioxide <50 ppm
• Dusts, fumes and mists with a TWA <0.05 mg/m3
• Asbestos containing dusts and mists
• Radon daughters
• Radionnuclides
• Pesticides

5.4 AIR-PURIFYING RESPIRATORS

OHM's air-purifying respirators for this project will be MSA's ultratwin full facepiece
respirator with nose cups. OHM's Respirator Protection Program for air purifying
respirators is adhered to on site.

5.5 CARTRIDGE CHANGES

All cartridges will be changed a minimum of once daily. However, water saturation of the
HEPA filter or dusty conditions may necessitate more frequent changes. Changes will
occur when personnel begin to experience increased inhalation resistance, or breakthrough of
a chemical warning property.

5.6 SUPPLIED-AIR RESPIRATORS

In the event that air quality data shows that respiratory protection must be upgraded, then
OHM personnel will wear Survivair 9881-02 Hippack Airline respirators with 5-minute
egress bottles. Personnel requiring Level B protection and high mobility will wear Survivair
Mark 2 SCBA units.

Airline respirator wearers will be connected to a bank of breathing air cylinders with the
total length of airline hose to each wearer no greater than 250 feet. The breathing air
cylinder bank (six-pack) will be equipped with a pressure gauge/regulator and alarm.
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5.7 BREATHING-AIR QUALITY

Code of Federal Regulations 29 1910.134 states breathing air shall meet the requirement of
the specification for Grade D breathing air as described in the Compressed Gas Association
Specification G7.1-1989. OHM requires a certificate of analysis from vendors of breathing
air in order to show that the air meets this standard.

The preferred method for creating breathing air shall be to mix liquid oxygen and liquid
nitrogen. Air compressors located at project sites are not acceptable because of possible
contamination at the intake of the pump and excessive analytical costs of sampling the air.

5.8 INSPECTION AND CLEANING

Respirators are checked periodically by a qualified individual and inspected before each
use by the wearer. All respirators and associated equipment will be decontaminated and
hygienically cleaned after use.

5.9 FIT TESTING

Annual respirator fit tests are required of all personnel wearing negative pressure
respirators. The test will utilize isoamyl acetate or irritant smoke. The fit test must be for
the style and size of the respirator to be used.

5.10 FACIAL HAIR

No personnel who have facial hair which interferes with the respirator's sealing surface will
be permitted to wear a respirator.

5.11 CORRECTIVE LENSES

Normal eyeglasses cannot be worn under full-face respirators because the temple bars
interfere with the respirator's sealing surfaces. For workers requiring corrective lenses,
special spectacles designed for use with respirators will be provided.

5.12 CONTACT LENSES

Contact lenses shall not be worn with any type of respirator.
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5.13 MEDICAL CERTIFICATION

Only workers who have been certified by a physician as being physically capable of
respirator usage will be issued a respirator.
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6.0 DECONTAMINATION PROCEDURES

This section describes the procedures necessary to ensure that both personnel and
equipment are free from contamination when they leave the work site.

6.1 PERSONNEL DECONTAMINATION

Decontamination of personnel shall be accomplished to ensure that any material, which
personnel may have contacted in the hot zone, is removed in the contamination-reduction
zone. Decontamination of personnel exiting the exclusion zone will utilize the following
steps for Level B/C/Modified Level D personnel decontamination:

• Step 1: Equipment/backpack/egress system drop

• Step 2: Scrub outer boots and gloves with a detergent-water solution.

• Step 3: Remove tape and discard.

• Step 4: Remove and discard outer boots and gloves.

• Step 5: Remove hard hat and wipe clean.

• Step 6: Remove chemical protective clothing (Tyvek/sarans) and discard into 55-
gallon drum.

• Step 7: Remove respirator/ facepiece (Levels B/C only) and suitably store while on
breaks and during lunch. At the end of shift, discard the cartridges into 55-gallon
drum, then clean, disinfect, rinse and air dry the respirator.

• Step 8: Discard inner gloves into 55-gallon trash drum.

• Step 9: Depart transition zone in work clothes and boots.

• Step 10: Wash hands, face and neck before breaks and lunch.

6.2 SUSPECTED CONTAMINATION

Any employee suspected of sustaining skin contact with chemical materials will first use
the emergency shower. Following a thorough drenching, the worker will proceed to the
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decontamination facility. Here the worker will remove clothing, shower, don clean clothing,
and immediately be taken to the First Aid Station.

6.3 PERSONAL HYGIENE

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face.
To promote personal hygiene and to control personnel exposure to contaminants, project-
issued work coveralls worn under chemical protective clothing must remain at the job site
and must be laundered at regular intervals during the course of the project.

6.4 OTHER DECONTAMINATION PROCEDURES

All disposable items (i.e., protective clothing) or other items which cannot be adequately
decontaminated (i.e., miscellaneous sampling equipment) will be disposed of in accordance
with EPA requirements.

6.5 HEAVY EQUIPMENT DECONTAMINATION

Gross contamination (soil, mud) will be removed from the heavy equipment prior to exiting
the exclusion zone. Heavy equipment will be decontaminated using a high-pressure washer
until all visible contamination is removed. Those parts of the equipment that come into
direct contact with contaminated materials (i.e., buckets, tires, tracks) will receive special
attention.

Decontamination solutions, soil, mud, etc., removed with the high pressure washer will be
collected, placed into containers and disposed of according to EPA requirements.
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7.0 PERSONNEL AIR MONITORING

Air monitoring will be conducted in order to determine airborne contamination levels. This
ensures that respiratory protection is adequate to protect personnel against the chemicals
that are encountered. The following personnel air monitoring procedures will be used at this
site. Additional air monitoring may be conducted at the discretion of the SSO. Work area
and perimeter air monitoring procedures are addressed in the Air Monitoring Plan,
contained in Appendix E.

The following table describes the personnel air monitoring required and appropriate action
levels. Action limits specified in this table apply for a 5-minute average reading when the
recommended action must be instituted.

Table 7.1
Exposure Monitoring

Real-Time Sampling Requirements:

Instrument'

Combustible Gas
/Oxygen Meter
(LEL/Oi) (CO)

Photoionization
Detector (PID)

Dust/ Aerosol
Monitor
[PPM* KAMI

Benzene Detector
Tubes

Dust/ Aerosol
Monitor

Locadon(S)2

Confined Spaces,
Hot Work Areas,
Excavation Area,
Incineration Pad
Area

Worker Breathing
Zone

Worker Breathing
Zone

Worker Breathing
Zone

Worker Breathing
Zone

Frequency^

Prior to Hot Work,
Confined Space
Entry, Continuous
on Excavation
Operations
conducted in Level C

Pre-Shift, Periodic
and as indicated
during waste
handling

Pre-Shift,
Hourly and as
indicated during
waste handling

Duration'

Each Event
Continuous on
Excavation and
Incineration
Operation while
working in
Level C

Full Project

Full Project-
Excavation
/Handling of
Contaminated
Soils

Full Project-
Handling Treated
Materials

PID reading >5 ppm

Periodic Place of "clean"
backfill materials
and other non-
waste handling
operations

Action Limit

>10% LEL

<20.8% O2
>35 ppm CO

5 ppm above
background
in Breathing
Zone

50 - 250 ppm

> 250 ppm

>25 mg/M3

>2J mg/M3

>.5 ppm

>25 ppm

5 mg/M3

Req'D* Action

Stop operations; allow
vapors to vent <10%
before continuing
Stop operations
Upgrade to Level B

Upgrade to Level C

Level C with benzene
detector tube
monitoring

Level B

Upgrade to C

Level C

Level C

Level B

Level C
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Table 7.1
Exposure Monitoring

Real-Time Sampling Requirements:

Instrument'

Noise Monitor

PESTICIDES

Benzene
/Chlorobenzene

BHC(l.e.Lindane)

Locarion(S)2

Site

Sampling Pump

Sampling Pump

Sampling Pump

Frequency3

Initial Survey

3/week until
assessed

PID reading >50
ppm in BZ

3/week until
assessed

Durations

Initial Survey
Establish
controlled areas.
Annual follow-up.

Waste Handling.

Waste Handling.

Waste Handling.

Action Limit

85dBA-TWA

Area

Personal

Personal

Req'CM Action

Ear Plugs

T010

NIOSH 1501

S274

SUGGESTED ANALYTICAL LAB: ATHA Accredited (Southern Research Inst, BirminRham, AL)
r o u l n U d D f l d l n a o c o f T l a D O t w l t f a lfa«ountfKtm'ttn9tnicltntsor<ppb»U«RUSTSDP. I I buUata EumpU Immanent

2 Addition*! locations m«y bt required b*Md oo ed*dn£ or duuging rite condition*. To be ttxsxd by tnc PM uid S90.
3 tnltijl ritt iiteaa&ait required. Frequency and/or dundon nuy be dgwmgndod U wvnattd by result! at initijl MMMOKBt kod sttbt* rit* ccodtttooa.
4 Addon required to to* wait that &• Action limit b met or ncwed.

m«y b« mbrttutwt

The above LEL action level only applies to LEL readings obtained in an area where
flammable/explosive vapors may be present, but personnel entry into the area will not
occur. The confined space entry LEL and oxygen action levels for personnel entry into a
confined space are 0% LEL and 20.9% oxygen, with LEL/oxygen readings taken at
representative locations inside the space. The hot work LEL and oxygen levels for UST
cold-cutting operations and any related hot work are less than 10% LEL and less than 8
percent oxygen.

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN METER

Prior to entering a confined space area or hot work involving welding, cutting, or other high
heat-producing operations where flammable or combustible vapors may be present,
LEL/O2 measurements must be obtained. LEL monitoring will be conducted at each
borehole when drilling in suspected contaminated areas on site.

7.2 PHOTOIONIZATION DETECTOR (PID)/
ORGANIC VAPOR ANALYZER (OVA)

A 10.2eV PID or OVA will be used to monitor total organic contaminants in ambient air. A
PID/OVA will prove useful as a direct reading instrument which will aid in determining if
respiratory protection needs to be worn (Level C) or upgraded to Level B and to indicate if
the exclusion zone encompasses the required areas. PID/OVA monitoring will be
performed in personnel breathing zone during site operations to document that the proper
level of protection is worn by site personnel.
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The SSO will take measurements before operations begin in an area to determine the amount
of volatile organic compounds (VOCs) naturally occurring in the air. This is referred to as a
background level. The PID/OVA breathing zone action level only applies to PID/OVA
readings above background (i.e. 5 ppm for 5 minutes above background).

7.3 REAL-TIME AEROSOL MONITOR (MINIRAM)

A real-time aerosol monitor (miniram) will be used to measure airborne particulate in
personnel breathing zones and site work area locations. A breathing zone action level has
been specified that requires upgrading to Level C protection based on sustained (5-minute
average) miniram results. The miniram will be used to monitor personnel breathing zone
when wearing Modified Level D protection and to determine when an upgrade to Level C is
warranted.

7.4 AIR SAMPLING AND ANALYSIS

Personal air samples will be collected in personnel breathing zones to document that the
appropriate level of protection was worn during remedial actions on-site. Air samples will
be collected on personnel with the greatest potential for exposure during each major project
phase. Air samples will be analyzed by an AIHA accredited laboratory. Air samples will
be collected and analyzed for pesticides and aromatic hydrocarbons in accordance with
NIOSH methods 5510 and 1501, respectively.

7.5 AIR MONITORING LOG

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook.
Data will include instrument used, instrument reading, location, type of reading (breathing
zone or work area) and site operations being performed. The Regional and Corporate
OHM CIH will periodically review this data.

7.6 CALIBRATION REQUIREMENTS

The PID/OVA, LEL/O2 meter, miniram and air sampling pumps will be calibrated daily
prior to use, in accordance with the manufacturer's procedures. A separate log will be kept
detailing date, time span, gas, or other standard, and name of person performing the
calibration.
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7.7 AIR MONITORING RESULTS

Air monitoring results will be posted for personnel inspection, and will be discussed during
morning safety meetings.
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8.0 EMERGENCY RESPONSE AND CONTINGENCY PLAN

This contingency plan details the emergency response procedures to be implemented for
anticipated emergency situations during site operations.

8.1 PRE-EMERGENCY PLANNING

Before starting site operations, the SSO will implement emergency procedures that include:

• Identifying the location and route to emergency medical services

• Establishing site communications

• Designating emergency warning signal and evacuation routes

• Inventorying emergency equipment

• Communicating emergency procedures to personnel

• Name of person who will be responsible in the event of an emergency incident

• Plan for initial site safety indoctrination and training of all employees, name of the
person who will give the training and the topics to be covered

• Plan and date for meeting with the local community, including local, state and
federal agencies involved in the cleanup, as well as the local emergency squads and
the local hospitals

• A list of the first aid and medical facilities including location of the first aid kits,
names of personnel trained in first aid, a clearly marked map with the route to the
nearest medical facility, all necessary emergency phone numbers conspicuously
posted at the job site (i.e., fire, rescue, local hazardous materials teams, National
Emergency Response Team, etc.). Plans for protection of public and visitors to the
job site.

8.2 PERSONNEL ROLES, LINES OF AUTHORITY

The SSO takes the lead during site emergencies until off-site emergency responders arrive
on-site. In cases of major emergencies, OHM personnel will evacuate the site, contact local
emergency responders, and rely on them to handle the emergency. Minor emergencies that
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are controllable on-site with emergency equipment located at the site will be addressed by
OHM personnel with the approval of the SSO.

8.3 EMERGENCY RECOGNITION AND PREVENTION

The SSO will conduct an initial site safety briefing to review the requirements of the site
safety plan with site personnel. This briefing will include discussions on the recognition,
prevention and control of emergencies anticipated on-site. Daily safety meetings will be
held to emphasize emergency prevention and control measures.

8.4 SITE SECURITY AND CONTROL

Access to the site will be controlled by the SSO until local emergency responders arrive. The
SSO will then relinquish site security/control to the authorized emergency response
organization.

8.5 SITE COMMUNICATIONS

Site Communications will provide means for both on-site and off-site communications. On-
site communications will be established between the support zone and site work zones and
will consist of verbal communications, line of sight observations or two-way radios. Off-
site communications will be established in the support zone to summon off-site emergency
services and will consist of either cellular or installed telephones. When reporting an
emergency situation to off-site emergency responders, the following information must be
provided:

• Name of person making the call;
• Telephone number and location of person making the call;
• Name of person(s) exposed or injured;
• Description of exposure and emergency;
• Actions taken; and
• Name artd location of site contact for emergency, if other than caller.

8.6 PERSONAL PROTECTIVE EQUIPMENT AND EMERGENCY EQUIPMENT

The following personal protective equipment (PPE) and emergency equipment will be
located in the CRZ at the site decontamination facilities and will be immediately available
for site emergencies:

• Portable fire extinguishers (minimum 20 Ib.-A/B/C)
• Industrial first aid kit

Ciba-Geigy Corporation 8-2 OHM/31000



• Snake bite kit
• Portable eye wash/emergency shower
• Self-contained breathing apparatus (SCBAs)
• Chemical protective apparel
• Spill equipment, materials and supplies
• Two-way radio
• Air horns
• Wind sock

8.7 EMERGENCY ALERTING PROCEDURES

A tested system must exist for rapid and clear emergency communications. Air horns will
be used to communicate emergency situations on-site between OHM personnel. Any time
an emergency signal is sounded on-site, site operations must temporarily cease and the
emergency condition must be addressed. The following air horn signals will be used to warn
personnel of specific emergency conditions and the need for a general site evacuation:

Emergency Signal Emergency Condition
1 Air horn blast Medical/personal injury
2 Air horn blasts Fire
3 Air horn blasts General Site Evacuation

8.8 EMERGENCY MEDICAL TREATMENT

All personnel must be provide with concise, clear directions and transportation to local
emergency medical treatment services. The name, location and map outlining the directions
to the nearest hospital must be posted on-site.

8.8.1 First Aid Procedures
First aid trained personnel shall only give first aid and stabilize an individual needing
assistance. Life support techniques such as CPR and treatment of life threatening problems
such as airway obstruction, and shock will be given top priority. At least one person
trained in first aid/CPR trained shall be on-site during site operations. Professional
medical assistance shall be obtained at the earliest possible opportunity.

To provide first-line assistance to field personnel in the case of sickness or injury, the
following items will be immediately available:

• First aid kit
• Snake bite kit
• Portable emergency eye wash/shower
• Supply of clean water
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8.8.2 Medical Emergency Actions
If actual or suspected serious injury occurs, these steps shall be followed:

• Remove the exposed or injured person(s) from immediate danger and sound the
alarm (one long blast).

• Render first aid if necessary. Decontaminate affected personnel after critical first
aid given.

• Obtain paramedic services or ambulance transport to local hospital. This procedure
shall be followed even if there is no visible injury.

• Other personnel in the work area shall be evacuated to a safe distance until the site
supervisor determines that it is safe for work to resume. If there is any doubt
regarding the condition of the area, work shall not commence until all hazard control
issues are resolved.

• Notify client of incident.

8.9 FIRE EMERGENCY ACTIONS

Portable fire extinguishers will be located at the site decontamination facility and on each
piece of mobile heavy construction equipment. The following procedures apply to fire
emergencies on-site:

• Sound the fire emergency alarm (two long blasts);

• Attempt to extinguish the fire by discharging the contents of portable fire
extinguishers in the area.

• If unable to extinguish the fire, sound the general site evacuation alarm and evacuate
the site.

• Notify off-site fire emergency responders and provide detailed information on the
fire emergency conditions.

• The SSO will interface with the fire department upon arrival and provide technical
assistance.
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8.10 SPILL CONTROL AND COUNTER MEASURES

Spill control and containment plan will be prepared and implemented for remediation
activities that includes the following elements:

• Contingency measures for potential spills and discharges from materials handling
and/or transportation.

• A description of the methods, means, and facilities required to prevent
contamination of soil, water, atmosphere, and uncontaminated structures,
equipment, or material by spills or discharges.

• A description of the equipment and personnel necessary to perform emergency
measures required to contain any spillage and to remove spilled materials and soils
or liquids that become contaminated due to spillage. This collected spill material
must be properly disposed of.

• A description of the equipment and personnel to perform decontamination measures
that may be required for previously uncontaminated structures, equipment, or
material.

8.11 EMERGENCY DECONTAMINATION

Any personnel requiring emergency medical attention shall be evacuated immediately from
the exclusion and contamination-reduction zones. Personnel shall not enter the area to
attempt a rescue if their own lives would be threatened. The decision whether or not to
decontaminate a victim prior to evacuation is based on the type and severity of the illness
or injury an the nature of the contaminant. For some emergency victims, immediate
decontamination may be an essential part of life saving first aid. For others,
decontamination may aggravate the injury or delay life saving treatment. If
decontamination does not interfere with essential treatment, it should be performed.

If decontamination can be performed:

• Wash external clothing and cut it away.

If decontamination cannot be performed:

• Wrap the victim in blankets or plastic to reduce contamination of other personnel.
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• Alert emergency and off-site medical personnel to potential contamination; instruct
them about specific decontamination procedures.

• Send along site personnel familiar with the incident.

8.12 GENERAL SITE EVACUATION

A general site evacuation will be ordered in the event of a fire, explosion, spill or toxic
vapor release where on-site personnel are unable to control the emergency condition.

8.12.1 Safe Distance and Places of Refuge
The on-site assembly point will be located in the SZ where site personnel are accounted for
and emergency services are contacted. The SSO will evaluate the emergency situation based
on the hazards posed to site personnel remaining at the on-site assembly point, then
determine the need and location of further off-site evacuation and assembly points.

8.12.2 Evacuation Routes and Procedures
The emergency evacuation signal will be three long blasts with an air horn. Evacuation
routes will be designated that direct evacuation from the EZ in an upwind direction. A
wind sock will be erected in a prominent location on-site so a visual determination of
upwind direction may be made by personnel evacuating the site. In cases of uncontrollable
emergencies such as fire, explosion, or toxic vapor release, a site evacuation shall be
implemented as follows:

• Sound the emergency warning signal (three long blasts with air horn).

• Stop work activities and evacuate the EZ in an upwind direction.

• Assemble in the SZ and account for personnel. Dispatch a response team equipped
with appropriate PPE (minirnum Level B protection) and rescue unaccounted
personnel.

• Contact off-site emergency response services.

8.13 RESPONSE FOLLOW-UP

The SSO must complete an incident investigation form for site emergencies within 24 hours
of the incident and submit/fax it to their Division Manger. Incidents involving potential
Lost Time Accident (LTA) injuries, overexposure incidents, property damage or
emergencies causing general site evacuations must be reported within 24 hours after incident
occurrence to:
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Angelo Liberatore
Regional Health and Safety Director
(770) 453-7671
(770) 476-0112 (home)
(404) 453-7672 (fax)

The SSO will identify the cause(s) of the incident and take action to prevent occurrence.
The SSO will also evaluate the effectiveness of the site's emergency response procedures
and institute corrective actions when warranted.

8.14 EMERGENCY CONTACTS

The following emergency contacts and telephone numbers will be posted onsite. The Ciba-
Geigy facility emergency notification procedures will be followed by OHM during
emergencies. The capabilities of the listed hospital will be verified prior to project
mobilization.

Ciba-Geigy Facility:

Ambulance Phone Number: ________911

Hospital: University of Southern Alabama Medical Center, 2451 Filling St., Mobile, AL

Hospital Phone Number. (205) 471-7000___________________________

Fire Department 911 or ___________________________________

Police: 911 or _____________________________________________

Poison Control- _____800-382-9097_________________________

Insert route to hospital below:

To be completed prior to project start-up by SSO.
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9.0 TRAINING REQUIREMENTS

As a prerequisite to employment at OHM, all field employees are required to take a 40-hour
training class and pass a written examination. This training is comprehensive and covers
all forms of personal protective equipment. In addition, this course covers the lexicological
effects of various chemicals including nerve agents, handling of unknown tanks, drums and
confined space entering procedures and electrical safety. This course is in full compliance
with OSHA requirements in 29 CFR 1910.120(e).

OHM has developed and implemented a Bloodborne Pathogen Exposure Control Plan
which meets the OSHA requirements set forth in 29 CFR 1910.1030. All OHM field
personnel hired after January 1992, must receive this training as part of the required 40-hour
training. Field personnel hired prior to January 1992, receive the training in an OHM 8-hour
annual refresher training course. A copy of the OHM Bloodborne Pathogen Exposure
Control Plan will be maintained in the office trailer on-site.

All personnel entering the exclusion zone will be trained in the provisions of this site safety
plan and will be required to sign the CHSP, acknowledgement which is included as
Appendix E. OHM has a full-time training department which, in addition to providing in-
house training, has assisted Federal OSHA and USEPA in developing training program
requirements.

Personnel training files for all OHM personnel are maintained at the employees' homebase
division office. On long-term remediation projects where the Regional Health and Safety
Director deems necessary, the following documentation will be required on-site for all
personnel entering the exclusion zone:

• 40-hour training
• 8-hour annual refresher training
• Annual fit test record
• 8-hour supervisor training (supervisory personnel only)
• First aid/CPR training as applicable

OHM subcontractors, who will be working in the site exclusion zone, will be required to
certify, in writing, that their employees have been trained in accordance with 29 CFR
1910.120(e).
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10.0 MEDICAL SURVEILLANCE PROGRAM

All OHM personnel participate in a medical and health monitoring program that meets the
requirements of 29 CFR1910.120 and ANSI Z-88.2. This program is initiated when the
employee starts work with a complete physical and medical history and is continued on a
regular basis. A listing of OHM's worker medical profile is shown below. There are no
additional medical testing anticipated to be performed on project personnel. This program
was developed in conjunction with a licensed physician who is certified in Occupational
Medicine by the American Board of Preventive Medicine and consultant lexicologist.
Other medical consultants are retained when additional expertise is required.

OHM subcontractors, who will be working in the site exclusion zone, will be required to
certify, in writing, that their employees have been medically qualified to perform hazardous
waste operations in accordance with 29 CFR1910.120(f).

Table 10.1
Worker Medical Profile

Item
Medical History
Work History
Visual Acuity and Tonometry
Pulmonary Function Tests
Physical Examination
Audiomerry Tests
Chest X-ray
Electrocardiogram/Stress Test (based on age)
Complete Blood Counts
Blood Chemistry (SMAC-23)
Complete Urinalysis
Dermatology Exam

Initial
V
V
V
V
V
V
V
V

V

Annual
V
V
V
V
V
V
V
V
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11.0 RECORDKEEPING

Recordkeeping procedures will be instituted onsite that maintain health and safety records
during remedial actions at the project. This recordkeeping will be comprised of the training,
medical surveillance and respirator fit certifications for all site personnel, daily health and
safety forms completed by the SSO and specific task permit requirements.

The following is a listing of health and safety records that will be maintained onsite.

• Site orientation sign-off sheet for site employees
• Daily safety meeting summary
• Industrial hygiene monitoring
• Hotwork permits
• Lockout tabs
• Confined space entry permits
• Hazard communications chemical inventory
• Respiratory protection fit test forms
• Certification of decontamination
• Incident report and investigation forms
• Air monitoring logs for continuous real-time samples
• Employee training and medical monitoring records
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CIBA-GE1GY CORPORATION
MC1NTOSH, ALABAMA

SAFETY MANUAUNDEX

August 1992

PROCEDURE
NUMBER

PLANT RULES
Smoking Areas ............................................ 15-1-3.00
Office Safety ......................................."....... 15-1-4.00
Plant Vehicle Safety Procedure .............................. 1 5-1-9.00
Safety & Housekeeping Rules ............................... 15-M1.00

SAFETY PERMITS
Safety Permits ...............
Tagout and Lockout Procedure
Job Safety Checklist ..........

PERSONAL PROTECTIVE EQUIPMENT
BloorlbomePathogens ............
eye and Face Protection Procedure .
Head Protection Procedure ........
Hearing Conservation Program ....
Respiratory Protection ............
Chemical Protective Clothing .'.....
Company Issued Qothing ..........

RULES FOR HANDLING COMPRESSED GAS AND AIR
Handling of Carcinogens ..................................
Rules & Guidelines for Operating Explosion Suppression System.
Compressed Gas Bottles Handling Procedure ................

PRODUCTION AREA SAFETY RULES
Forkiift Safety Rules ..............

15-11-1.00
15-11-2.00
15-11-3.00

15-111-1.00
15-111-2.00
15-111-3.00
15-HI-6.00
15-III-8.00
15-111-10.00
15-111-11.00

15-IV-2.00
15-1V-10.00
15-IV-11.00

15-V-l.OO

ENGINEERING AREA SAFETY RULES
Crane or Derrick Suspended Personnel Platform .............. 15-VI-3.00
Ladder Instructions ........................................ 15-VI-4.00
Hot Water. Steam and Nitrogen Usage ........................ 1S-VI-5.00
Excavation Permit Procedure ................................ 15-VI-6.00
Safety DsviceIdentification ................................. 15-VI-6.00
Elevated Work Procedure ................................... 15-VI-9.00

WAREHOUSE AND
Blue Flag Signs ............................................ 15-VIIM.OO

EMERGENCY AND DISASTER PLANS
Fire Protection Program .................................... 15-IX-1.00
FireBrigades >,—.̂ ........................................ 15-IX-2.00
Fire Brigades PersonaTProtective Equipment ................. 15-IX-3.00
Fire Extinguishers and Training .............................. 15-IX-5.00-

ADM1N1STRAT1VE PROCEDURES
Hazard Communication .................................... 15-X-1.00
Process and Operations Analysis (PR/OP) ..................... 15-X-2.00
Initial Process Safety Training ............................... 15-X-3.00
Pre-startup Safety Review .................................. 15-X-4.00
Management of Process Change ............................ 15-X-5.00
Employee Participation Plan ................................ 15-X-6.00
Mechanical Integrity ....................................... 15-X-7.00

REVISED
DATE

10/91
4/25/90
7/1/85

1/22/88
7/22791
11/30791

2/92
10/17/89
1/92
12/16/91
7/6/87
2/27/91
3/18/92

3/1/90
3/10783
271/88

6/8/87

1/3/89
3714^1
9/1/89
1039
4/23784
7/22791

8/25/86

8/24781
8/24/81
8/24/81
8/24/81

1/92
4792
5/92
5/92
5/92
5/92
a/92



SAFETY MANUAL INDEX • Continued

PROCEDURE REVISED
NUMBER DATE

ACCIDENT AND INJURY
(njuryReport .............................................. 15-XM.OO 2/26/92
Injury Classification Procedure .............................. 15-XI-2.00 3/10/92
Accidem/1ntident/ao$e Call ................................ 15-XI-3.00 5/29792
Deaths on the Site ......................................... 15-XM.OO 2/92

CONTRACTOR SAFETY
Contractor Safety .......................................... 15-XIM.OO 5/92



APPENDIX B

HEALTH AND SAFETY FORMS

Accident/Injury/Illness Report Form
Accident/Injury/Illness Status Report Form
First Aid Log
Daily Safety Meeting Log
Instrument Calibration Logs (LEL/PED)
Air Monitoring Instrument (Direct Reading) Logs
Heavy Equipment Inspection Forms
Fire Extinguisher Checklist/Inventory Form
SCBA/SAR Inspection Forms
Project Site Safety Inspection Checklist (weekly)
SSO Daily Report
Air Sampling & Analysis Log
Air Sampling Data Sheet
Chain-of-Custody Record



OHM Remediation
Services Corp.

SUPERVISOR'S ACCIDENT INVESTIGATION REPORT

Check all that apply: O Injury/Illness D Facility D Complaint Q Not Work Related
Q Auto Liability D Auto Physical Damage

D General Liability O Property Damage O Environmental

Exact Data and Tuna of Incident ______________ ___ a.m. ___ p.m. Shift aistQ2ndQ3rd

OHM CORPORATION _______________________________________________________________
(Employee's Home Division/Regional Office/Subsidiary)

Address ________________,————————————.——————
City State

PROJECT IDemRCATION (Project Related Incidents Only)

Project No. _______________ Project Start Date _______________ Completion Date _______________

Location (Full Address) ___________________________________________________________„

Telephone _________________ Project Manager.

EMPLOYEE INFORMATION

I's Full Name ______________________________________ Employee No. ____________

Q Regular Full Time Q Regular Part Time Q Temporary Q Non-Employee

Home Address ———————————————————————————————————————————————————————————__

Date of Birth _______________ Age ___ Social Security No. ____ - ___- ______ Sex QM QF

Job Trtle __________________ Department _____________________ Data Hired ____________

Length of Employment Q In Training. Q___ Mos. Q ___ Yrs. Time in Job Class Q In Training. Q ___ Mos. Q ___ Yrs.

Name of Employee's Direct Supervisor——————————————————————————————————————————————————————

Supervision at Time of Accident Q Directly Supervised Q Indirectly Supervised Q Not Supervised

Specific Location Where Incident Occurred ____________________________________________________

Q OHM Facility Q Project Sfte Q Other.

To Whom Was Incident Reported? ____________________________________ When?.

Witness Name/Address________________________________________________

Witness Job Title/Reason In Area.

Describe Employee's Job Duties Being Performed When Injured.

Describe Fully the Events Which Resulted in the Acc'dant/lnjury/IHnass.



(Use Extra Page If Needed)

ascribe the Injury/Illness in Detail; Indicate Part of Body Affected __________

Name of Object/Substance Which Directly Injured Employee.

Has/WiU Employee Seek Treatment? QYas QNo Did Employee Die? QYes QNo

Name/Address oi Hospital/Doctor __________________________________

Describe Treatment Given.

Was Employee Able To Return To Work? Q Yes Q No

If YES: Q Regular Work Q Work with Restricted Activities

Restriction ______________________

If NO: Date Lost Time Began ______________ Daia/Est. Data To Return.

Identify Personal Protective Equipment Used by Injured Employee __________

What Training or Instruction Had Been Given?.

How Could This Accident Have Been Prevented?.

Corrective Action

Signature ________________.————————————————————— (Supvr/Manager) Data.

Signature ________________________________________ (Safety Officer) Date.

Signature __________________________________________ (Proj. Manager) Data.

DISTRIBUTION Original To: Division Secretary at Employee's Home Office

Copy To: Q Corporate Hearth 4 Safety Q Regional Health & Safety Manager
O Project Manager Q Site Safety Re



* ̂ a. OHM Remediation
t-==- Services Corp.

EMPLOYEE'S ACCIDENT REPORT

Check all th*at apply: D Injury/Illness D Fatality Q Complaint G Not Work Related

D Auto Liability D Auto Physical Damage

D General Liability D Property Damage D Environmental

Date, Day. and Time of Incident _______________ _______Oam D pm

Your Name: _________________________________ YourEmp. No.: __

Home Address: ___________________________________Home Phone # __

Birth Date: _________ Age: _____ Social Security No.: _____________ Sex:

Job Title: ___________________ Dept.: _______________ Date of Hire: _

Accident location (If Project related, give Project #, Client, Address and Phone #): ____________

On OHM premises? D Yes ONo

Witness Name/Address ______

How did accident occur?:

Was medical attention required? O Yes D No

Did you return to work? D Yes D No Your usual Job? D Yes ONo If not explain:

Was the accident reported to a supervisor? O Yes O No Supervisor's name: •

Employee's Signature Date



OHM Remedialion
Sen ices Corp.
A Sotnmurr at OHM corjorutKo

Form 0085
H & S Oept.

2/95

INJURY/ILLNESS STATUS REPORT
Employee_____________________________________ Social Security No.

Home Address ________________________________________ Phone

Job Title. Home Division.

Date of Injury/Illness .Description of Injury/Illness

AUTHORIZATION TO RELEASE INFORMATION

I hereby authorize all physicians, hospitals, clinics and all persons to discuss with, and release to OHM Remediation Services
Corp. and its authorized agents, any information or copies thereof acquired in the course of my examination or treatment for
the injury Identified above. This authorization shall not extend to any other medical condition, past or present, unless the same
is causally or historically relevant or related to the injury referred to above.

Employee Signature. Date

PHYSICIAN OR MEDICAL PERSONNEL TO COMPLETE REMAINDER OF FORM

WORK STATUS
Q Employee may return to work wlth.no limitations

Date

Employee may return to work on
Date

with limitations indicated. These restrictions are in

effect until.
Date

on
Date

Employee may work .

or until Revaluation

hours in a work day.

Q Employee Is totally incapacitated at this time.

Patient will be reevaluated on __________
Date

DEGREE
D Sedentary Work. Lifting 10 pounds maximum
and occasionally lifting and/or carrying such articles
as dockets, ledgers, and small tools. Although a
sedentary job is defined as one which Involves
sitting, a certain amount of walking and standing is
often necessary In carrying out job duties. Jobs are
sedentary If walking and standing are required only
occasionally and other sedentary criteria are met.
D Light Work. Lifting 20 pounds maximum with
frequent lifting and/or carrying of objects weighing
up to 10 pounds. Even though the weight lifted may
be only a negligible amount, a job is in this category
when It requires walking or standing to a significant
degree or when it Involves sitting most of the time
with a degree of pushing and pulling of arm and/or
leg controls.
Q Medium Wort. Lifting 50 maximum with frequent
lifting and/or carrying of objects weighing up to 25
pounds.
Q Heavy Work. Lifting 100 pounds maximum with
frequent lifting and/or carrying of objects weighing
up to 50 pounds.
D Very Heavy Work. Lifting objects in excess of
100 pounds with frequent lifting and/or carrying of
objects weighing 50 pounds or more.

LIMITATIONS
The Employee may:
a. Stand/walk

D None Q 1-4 hours
D 4-6 hours D 6-8 hours

b. Sit
Q 1-3 hours
Q 5-8 hours

D 3-5 hours

c. Drive
n 1-3 hours D 3-5 hours
D 5-8 hours

2. Employee may use hands for repetitive:
D Single grasping D Pushing & pulling
D Fine manipulation

3. Employee may use feet for repetitive movement
as in operating foot controls:
D Yes Q No

4. Employee is able to:
Frequenty Occasionally Not all All

a. Bend._.......n D D
b. Squat........ D D Q
c. Climb .......a D D

PHYSICIAN'S REPORT

Diagnosis

Treatment

Other

ne of this Report

D Referred to company physician
D Employee referred/admitted to:

Whom

Address

Phone

Date Tim«

Physician's Name
Print

Physician's Signature

Address Phone
White - Company Copy
Canary - Clinic Copy
pink - Employee copy 16406 U.S. Route 224 E. • P.O. Box 551 • Findlay, OH 45839-0551 • (419)425-6064
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DAILY SAFETY MEETING LOG
(CONTINUATION PAGE)

Date_______________________ CEeac '__

Spedfic Location:___________________ Job No..

SAFETY TOPICS PRESENTED:

ATTENDEES:

Name Printed: ' Signature
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COMBUSTIBLE GAS INDICATOR
CALIBRATION DATA SHKKT

PROJECT #

INSTRUMENT NO.:
CALIBRATION GAS:
CAL GAS Oj CONCENTRATION:

CALIBRATION GAS % LEL:
CHEMICAL MONITORED: _
CONVERSION FACTOR:

DATE
PERSON

CALIBRATING
CGI READING

(SLEL)
OXYGEN
READING

TOXIN
PPM REMARKS

NOTE: METER READING x CONVERSION FACTOR - LEL OF ATMOSPHERE
(Cdoventoa (actor cto tw Cauad in uutnunutt jnsmui)



Corporation

HNU-PHOTOIONIZATION DETECTOR
CALIBRATION DATA SHEET

PROJECT*

DATE:
INSTRUMENT NO. CAIJBRATION GAS:
LAMP TYPE: CALIBRATION PE5

TIME

^

W

WEATHER CONDITIONS
(TEMP/HUMIDITY)

•

i

SPAN SHl'liNG

- -

IFORMED BY:

READING
(PPM)

REMARKS

-



4

<

«

[

»

•

DIRECT READING INSTRUMENT LOG
Date Project

Operator Project No.

Instruments
•

Project Activities Being \Monitored

Instrument/Action Level 1

Instrument

i

Time

/

—

3ackqround Readinq ,„,

Location/Activity Reading Duration Comments



SAFI
OHM Corporation

EQUIPMENT I.D. NO.:

DAILY HEAVY EQUIPMENT SAFETY INSPECTION CHECKLIST

EQUIPMENT NAME:. WEEK OF:
ITEM INSPECTED

Tallinn Object Protective Structure (FOP)

Roll-Over Protective Structure (ROP)
Seat Dells
Operator Seat Barfs")
Side Shields. Screens or Cab

Lift Arm Restraining Device

Grab Handles
Back-Up Alarm - Working

Lights

Guards
Morn

Anti-Skid Tread Steps Clear of Mud
Safely Signs (i.e. counterbalance swine area)
Fire Extinguisher
General Condition

Fuel Connection
Oil (full and no leaks')

Clear Of Extra Materials

Controls function properly

Damaged Paris

Hydraulic System (full and no leaks)

Parking brake
Lift Arm and Bucket

Tires/Tracks
Steering

Inspectors Name and Employee No.
INSTRUCTIONS - Inspect all applicable Items
unsatisfactory condition to the site supervisor ii

MONDAY

ndlcated, each sU
ninediuteiy.

TUESDAY

t

WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY

It. If an unsatisfactory condition is observed, suspend operation of the equipment and report the



Corporation

PORTABLE FIRE CHECKLIST

Office/Shop Location.

INVENTORY

Serial No. Location 'Serial No. Location

Inspection Points

L Fire is in assigned location
2. Access is not obstructed
3. Fire extinguisher is folly charged
4. Lock-pin in place
5. Test tag attached and cnrrent

INSPECTIONS COMPLETED

Jirftfals

January

February

March

April

May

June __ _.

Month

July

August

September

October

November

...-December.

Initials



OHM Cor|K)ration

SOU MONTHLY INSPECTION CIIUCKLIST

SCUA ID NO.. YBAll

IIT5M INSIECITCU

Coniiccllons are liglil

I'acc-plccc In good
cundillon

Rubber |imla |illablo

Regulator fuocllont
|iro|ffifljr

Alarm bell fundloni
|ito|»crl/

Cylinder full/ charged

Cylinder liythutest
current (wllhln 3 ye«i«)

Unit Is clean

Ilmergcncj I»)-|»BSS
funclluns properly

Inspector! Initials and
emplnyco number

Jnn.

••

Ftb. Mnrcli A|irll

•

Mn/ June Jul; Aug. Sc|*l. Ocl. Nor. DM:.

DUPICIUNCIliS IN ADOVU HUMS RUQUIKD UNIT TO UUTAUOUD AND UUMUVUD I'llOM SURVICU.



OHM Corpomliun
BAR MONTHLY INSPECTION CHECKLIST

BAR ID NO. EQRESB ID NO. YEAR

ITEM INSPECTED

Connections are light

Face-piece in good
condition

Rubber part, hoses pliable
and good condition

Regulators function
properly/without duller
or free flow

Cylinder fully charged
Pressure gauge inlacl

Cylinder hydrostatic
lest current (due at 5 yrs)

Unit is clean, straps in
good condition

Exhalation valve functions
properly

Cylinder recharged after
inspection

Inspectors initials and
employee number

JAN FEB MAR APR MAY JUN JUL AUQ BEP OCT NOV DEC

,



OHM Corporation
OHM Corporation

Project Site Safer/ Inspection Checklist

Project Name:__
Project Number:_
Project Location:_
Site Supervisor_
Inspector's Name:_

MEDICAL AND FIRST AID YES NO

L Are First Aid Kits accessible and identified?
2. Are emergency eye wash and safety showers available?
3. Are daily logs for first aid present and up to date?
4. Are First Aid Kits inspected weekly?

PERSONAL PROTECTIVE EQUIPMENT

L Have levels of personnel protection been established?
2. Do all employees know their level of protection?
3. Are respirators used decontaminated, inspected, and

stored according to standard procedures?
4. Have employees been fit-tested?
5. Is defective personal protective equipment tagged?
6. Does compressed breathing air meet CGA Grade "D"

minimum?

7. Are there sufficient quantities of safety equipment
and repair parts?

8. Does Level D protection consist of safety glasses,
hard hats, and steel toe boots?

FIRE PREVENTION

L Is smoking prohibited in flammable storage areas?
2. Are fire lanes established and maintained?
3. Are flammable dispensing systems grounded and bonded?
4. Are approved safety cans available for storage of

flammable liquids?
5. Has the local fire department been contacted?
6. Are fire extinguishers available near refueling areas?

AIR MONITORING

L Is air monitoring being conducted as required by the
site safety plan?

2. Are air monitoring instruments calibrated daily?
3. Is the air monitoring logbooks up to date?
4. Are user manuals available?
5. Are instruments clean and charged?

I o f 5



WELDING AND CUTTING C29 CFR 1926 Suboart T\

1. Are fire extinguishers present at welding and cutting operations?
2. Are confined spaces; such as, tanks, pipelines, and trenches; tested

prior to cutting and welding operations?
3. Are Hot Work Permits available?
4. Are proper helmets, goggles, aprons, and gloves available for welding

and cutting operations?
5. Are welding machines properly grounded?
6. Are oxygen and fuel gas cylinders stored a minimum of 20 feet apart?
7. Are only trained personnel permitted to operate welding and cutting

equipment?

HAND AND POWER TOOLS (29 CFR 1926 Subpart I)

1. Are defective hand and power tools tagged and taken out of service?
2. Is eye protection available and used when operating power tools?
3. Are guards and safety devices in place on power tools?
4. Are power tools inspected before each use?
5. Are non-sparking tools available?

MOTOR VEHICLES

L Are vehicles inspected daily?
2. Are personnel licensed for the equipment they operate?
3. Are unsafe vehicles tagged and reported to supervision?
4. Are vehicles shut down before fueling?
5. When backing vehicles, are spotters provided?
6. Is safety equipment on vehicles?
7. Are loads secure on vehicles?
8. Are vehicle occupants using safety belts if provided?

EMERGENCY PLANS

1. Are emergency telephone numbers posted?
2. Have emergency escape routes been designated?
3. Are employees familiar with the emergency signal?
4. Has the emergency route to the hospital been established and posted?

MATER TAH -S HANDLING

L Are materials stacked and stored as to prevent sliding or collapsing?
2. Are flammables and combustibles stored in non-smoking areas?
3. Is machinery braced when personnel are performing maintenance?
4. Are tripping hazards labeled?
5. Are semi-trailers chocked?
6. Are fixed jacks used under semi-trailers?
7. Are riders prohibited on materials handling equipment?
8. Are cranes inspected as prescribed and logged?
9. Are OSHA approved manlifts provided for the lifting of personnel?
10. Are personnel in manlifts wearing approved fall protection devices?

FIRE PROTECTION

L Has a fire alarm been established?
2. Do employees know the location and use of all fire extinguishers?
3. Are fire extinguisher locations marked?

2of5



FIRE PROTECTION (Continued)

4. Are combustible materials segregated from open flames?
5. Have fire extinguishers been professionally inspected during the last year?
6. Are fire extinguishers visually inspected monthly?

ELECTRICAL (29 CFR 1926 Subpart K)

L Is electrical equipment and wiring properly guarded?
2. Are electrical Hn«"-<r extension cords, an^ cables guarded and maintained

in good conditions?
3. Are extension cords kept out of wet areas?
4. Is damaged electrical equipment tagged and taken out of service?
5. Have underground electrical lines been identified by proper authorities?
6. Has positive lock-out system been established by a certified project electrician?
7. Are GFCTs being used as needed?
8. Are extension cords being inspected daily for ground continuity and

structural integrity? (Le., group pin in place, no unapproved splices)
9. Are warning signs exhibited on high voltage equipment (250V or greater)?
10. Is extension cord inspection documented?

CRANES AND RIGGING (29 CFR 1926.550)

L Are cranes inspected daily?
2. Are crane swing areas barricaded or demarked?
3. Is all rigging equipment tagged with an identification number and rated capacity?
4. Is rigging equipment inspection documented?
5. Are slings, chains, and rigging inspected before each use?
6. Are damaged slings, chains, and rigging tagged and taken out of service?
7. Are slings padded or protected from sharp corners?
8. Do employees keep clear of suspended loads?
9. Are employees in the lift area wearing hard hats?

COMPRESSED GAS CYLINDERS

L Are breathing air cylinders charged only to prescribed pressures?
2. Are like cylinders segregated in well ventilated areas?
3. Is smoking prohibited in cylinder storage areas?
4. Are cylinders stored secure and upright?
5. Are cylinders protected from snow, rain, etc.?
6. Are cylinder caps in place before cylinders are moved?
7. Are fuel gas and 02 cylinders stored a minimum of 20 feet apart?
8. Are propane cylinders stored and used outside the structure?

SCAFFOLDING (29 CFR 1926.451)

L Is scaffolding placed on a flat, firm surface?
2. Are scaffold planks free of mud, ice, grease, etc.?
3. Is scaffolding inspected before each use?
4. Are defective scaffold parts t?Vf-« out of service?
5. Does mobile scaffold height exceed 4 times the width or base dimension?
6. Does scaffold planking overlap a minimum of 12 inches?
7. Does scaffold planking extend over end supports between 6 to 18 inches?
8. Are employees restricted from working on scaffolds during storms and high winds?
9. Are all pins in place and wheels locked?
10. Is perimeter guarding (top rail, mid rail, and toe board) present?

3 of 5



WALKING AND WORKING SURFACES

1. Are ladders a Type I or Type n?
2. Are accessways, stairways, ramps, and ladders clean of ice, mud, snow, or debris?

3. Are ladders being used in a safe manner?
4. Are ladders kept out of passageways, doors, or driveways?
5. Are broken or damaged ladders tagged and taken out of service?
6. Are metal ladders prohibited in electrical service?
7. Are stairways and floor openings guarded?
8. Are safety feet installed on straight and extension ladders?
9. Is general housekeeping up to OHM standards?
10. Are ladders tied off?

SITE SAFETY PLAN

L Is a site safety plan available on site or accessible to all employees?
2. Does the safety plan accurately reflect site conditions and tasks?
3. Have potential hazards been described to employees on site?
4. Is there a designated safety official on site?
5. Have all employees signed the acknowledgement form?

SITE POSTERS

L Are the following documents posted in a prominent and accessible area?

A. Minimum Wage
B. OSHA Health and Safety
C Equal Employment Opportunity

SITE CONTROL

L Are work zones clearly defined?
2. Are support trailers located to minimize exposure from

a potential release?
3. Are support trailers accessible for approach by emergency vehicles?
4. Is the site properly secured during and after work hours?

HEAVY EQUIPMENT (29 CFR 1926 Subpart O)

L Is heavy equipment inspected as prescribed by the manufacturer?
2. Is defective heavy equipment tagged and taken out of service?
3. Are project roads and structures inspected for load capacities and proper clearances?
4. Is heavy equipment shut down for fueling and maintenance?
5. Are back-up alarms in«ta!1i»j and working on equipment?
6. Are designated operators only operating equipment?
7. Are riders prohibited on heavy equipment?
8. Are guards and safety appliances in place and used?

EXCAVATION (29 CFR 1926 Subpart P)

L Has a "competent person" been designated to supervise this excavation activity?
2. Have utility companies been advised of excavation activities?
3. Prior to opening excavations, are utilities located and marked?
4. Has a professional engineer evaluated all excavations greater than 20 feet deep?
5. Is there rescue equipment on-site and accessible to excavation?
6. Is excavated material placed a minimum of 24 inches from the excavations?
7. Are the sides of excavations sloped or shored to prevent caving in on employees?

4 of 5



EXCAVATION (29 CFR 1926 Subpart P - Continued)

8. Has excavation greater than 4-fcet deep been monitored for hazardous atmospheres
(Le. LEL/02 deficiency)?

9. Are ladders used in excavations over 4-feet deep?
10. Are ladders present every 25 feet?
11. Are barriers, Le. guardrails or fences placed around excavations near

pedestrian or vehicle thoroughfares?
12. Is excavation inspected daily by competent persons and documented?

CONFINED SPACES (Proposed Regulation 29 CFR 1910.146)

L Have employees been trained in the hazards of confined spaces?
2. Are confined space permits available on project site?
3. Is the contractors confined space safety procedure on the project?
4. Has a rescue plan been established?

PERSONNEL DECONTAMINATIQN

L Are decontamination stations set up on site?
2. Are waste receptacles available for contaminated clothing?
3. Are steps taken to contain liquids used for decontamination?
4. Have decontamination steps and procedures been covered by the

site supervisor or safety official?
5. Is all personal protective equipment and respiratory equipment

being cleaned on a daily basis?

EQUIPMENT DECONTAMINATION

L Has equipment decontamination been established?
2. Is contamination wash water properly contained and disposed of?
3. Are all pieces of equipment inspected for proper decontamination

before leaving the site?
4. Is all equipment being cleaned on a daily basis?

HAZARD COMMUNICATION (29 CFR 1926.59)

L Is there a written program on-site?
2. Is there a MSDS FOR EACH CHEMICAL present on-site?
3. Are all containers properly labeled, as to content, hazard?
4. Have employees been trained on chrmical hazards?
5. Arc employee's trained on chemical hazards while doing non-routine tasks?
6. Do employees (including subcontractors) know and understand the acute and

chemical effects of exposure from the chrmicals on-site?
7. Have all subcontractors signed the Haz-Comm acknowledgement form?

I have reviewed this inspection checklist with the safety inspector and folly understand the recommendation
and will make every attempt to correct them immediately.

Signature Date

Site Supervisor _____________________ ______

Project Manager ______________________ ______

OHM Compliance
Inspector

5 of 5



OHM Raaodutiaa OllJL OAf£
satiric*, coip. DAILY»

DATE:

SSOt

STTE SUPERVISOR:

Safety Meeting Topics:

Air Monitoring Instrurseots Calcu!•*

Other Activities

fyiM Site Acrivides
^fT Task Performed

==q—1 —————
Subcontractor Activides

-

Safety Observation/Issues

Lr

jlx urru-JLK.
'REPORT

PROJECT NO.
PROJECT NAME:

j"*i/Chficked

Protection Level

Task Monitored

Type Air Monitoring



OFIM':RBIEDIATI()N,.SEEVT(:K:CORR

Air Sampling & Analysis Log

F
I ProjeaNo.

1 Project Name:

Field Sampling
ID No.

»

Data Sampler's
Initials

Sample Type
(BZ/Area)

Air Volume
fUtara)

Paca

Anar/ta
Amount ( mg. )

of

Concantration
( mg / M / oom )



QHRK REMEDIATION SERVICES CUHP.

AIR SAMPUNG DATA SHEET

Project No.:

Project Name:

Personnel Monttorinq Data;

Reld Sample 10 No.

Sampler _____

Employee Name:

Job Title/ Work Duties:

PPE Used:

Work Location:

Area Monitoring Data

Project Activity:

SKon:
i

: Weather Conditions:

PumpNa

Pre-rtew Rale (LPM)

Post-flow Rate (LPM)

Avg-flow Rate (LPM)

Start T7me (Min)

Stop Time (Min)

Total Time (Min)

TqtalAirVolume (L)

Sampling Media:

Anaiyte:

Analytical Results:

Notes:
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APPENDIX C

MATERIAL SAFETY DATA SHEETS

Gasoline
Motor oil
Anti-fog
Bleach/detergent
Diesel fuel
Fire extinguishers
Gear lube
Grease
Liquid detergent

Breathing air
Isobutylene (calibration gas)
Isopropyl alcohol
Methane (calibration gas)
Oil (hydraulic)
Pentane (calibration gas)
Starting fluid
WD-40



MATERIAL SAFETY E ATA SHEET

BAlfSCH & LOME, INCORPORATED
PERSONAL PRODUCTS DIVISION

Eflfe tive Date: August 30,1995

Page 1 of 5

Supersedes: NAJ

SECTION 1: CHEMICAL PRODUCJT AND COMPANY mENTTEICAnON

Predict Nan« SIGHT SAVERS brand ANT
Predict Code: 24. 25, 68, 69, 8565, 8569, &
Char ical Family. NA

Manufacturer Bansch & Lcrab, Inc.
Persona] Products Division
P.O. Box 450
1400 N. Goodman St
Rochester. New York 14692

1i
•TOG LIQUID !
70, 143060 { Forlofbnnatioa;

! * For Emergency!

i
t

t .

1

1-300-553-5340
1-800-553-5340

i

SEC nON 2: COMPOSmON/INFO&VtAnON ON t fGREDEENTS
Ii

COMPONENT: CAS#

Isopce pyl alcohol 67-63-0
Diprqpytene glycol rrcthyl etber 34590-94-8

?Q4PPffnCtfv3

NB m J rot Establlahcd
STEL

12
2

EXPOSURE STANDARPS/GUIDEILINES*
QSHA ACGIH , i I •

TWA .STEL TWA STEL UNITS

40a 500 400 500 :ppm:
100 150 100 .150 ppm :

Short TenQ Exposuic ULnril
QSHA • (Occupational Safety & Health Administrate

NA-NotAppiiilble
TWA=Time Weighted Ayoage
ACdH- Amerijaa Conference of Gam

01 add -rea wceu ii:60



, Material Safety Data Sheet SightSaversAnti-f {Liquid Page 2 of 5

Section 3: HAZARDS IDENTEFICATIC N

.PRECAUTIONS This product is intended to I & used to clean fcnsess in personal items snchas eyeware, fece shields, etc
TO CONSIDER: This product is not intended to be inested nor adrtrinistered throuh an other routes of exosure. If

you an sensitive to any ingr rfieat in this product, jdo not use.

EYE CONTACT: This product is intended to b»used per label instructions. Avoid eye contact. In the event of accidental
i eye contact flush with water pf 15 ̂ '"utfa arv^ offi***** w^K9] "^^"Tff

SKIN CONTACT: This product is intended to b \ used per label instructions. Discontinue use if skin irritation develops.
i

1NGE5TION: In the> event of ingcstioa of ti is product or any otfaqr untoward ereata, contact a Poison Contfol Center
j or cither emergency service a id obtain the appropi^ medical attention. Accidental ingestion of Sight
i -STVgrs A"tj'̂ ?g liopî  may c ros? g^g"c ̂ "d itfffp "y* itnf!tf''<?rL Ingestioa of larger Quantities may

vomiting, beat iche, dimness, abda ninal pain or related gastrointestinal disturbance
care.

INHALATION: Nonnal use of this prodnct^i ill n« present an inhalation hazard. An acute exposure to high i
cuuceutry'rms, as §tnn a larf e spill, nay resolt in. jippv respiratory tract irritation, and i*"tf*i nervous
system depression. Move to :resh air and seek mttpcal attention. • .

CARCINOGENICTTY: None of 1be ingredient
subpart Z (a»a suspect or known, carcinogen .̂

i
srtained m niis product are listed under lARC, NTP or 29 CFR1910

Sectton4: FIRST AID MEASURES

SKIN,
INGESTION,
INHALATION:

Skin irritation is not expected Should irritation develop disconthme use. This product is not
Jp riie eyent of ipgartioit of gfvil^ntji fir anyint'ff'dgd tl W "'gfjfffj "r

untoward events, contact a PC ison Control Center cr c^hcremergwuiy service and obtain tiie
Refer to the fitansmeots in sections 3 and 11.

i

Section 5: FIRE FIGHTING MEASURES

FLAM: -IABLE PROPERTIES:
FLASr:
FLAM
AUTO
FLAM11ABLE

Thu pt xJuct is flammable.

POINT:
UMirS: .

GNinON TEMPERATURE:

88* F
Lower
NA

Medio± closed cop
Tannnablc L«i*frr N ^ Upper Flammable Limit: NA

HAZAIDOUS DECOMPOSITION/ . Cartxm dioxide and carbon njoooxide
COMB JST1ON PRODUCTS: . •

80'd 01 add aawnsNOO TSQ QT :ea



Material Safety Data Sbeqt: Sight Savers Aoti-i sg Liquid
1

Page 3 of 5

Sections: FIRE FIGHTING MEASURES - CONTINUE!.URKS

^FIGHTING
INSTRUCTIONS:

fGUISHING MEDIA:

all fires, evacuate pejpsoime] to safe area. Normal fire fighting
procech res may be used. ;
USB foan,CQi, dry chemical, or water fog.

Section 6: ACCIDENTAL RELEASE to EASURES

DISP )SAL:

Renxrvesotm»sof ignition :trfabscrt with venniculite or other absorbent Use respiratory protection
and gloves,

Dispose of in accordance with all applicable Fedeajal, State, and local environmental regulations. This
product does not meet the definition of hazardous yraater per 40 CFR, Partial. H

Sectian 7: HANDLING AND STORAGl

HAN1 »LING/STORAGE
CONIUTIONS: : This product is stable and non-reactivo. Keep away from heat, spado and flaaa.

SectiouS: EXPOSURE CONTROLS/PE ISONAL PRO)TEJCTION

The fc lowing infbimation assuraes and pertaint t»sitnatioos where aa fevent (sucb as warehocse storage or an industrial
actide tt) occurs-?yiflx large quantities of.this prod set j

• __ . ; •
ENGfa JEERING CONTROLS: NotAppficailc j

RESF RATORY PROTECTION:
VentiLtion: General room ventibticn
Respiritor A nsfaxator with oigsnic vap w cartridge* siioold Reused Sar ipill cleanup.

SKIN
PROTECTION: Eye ptotectioa should worn

\NDEY1

prolonged sldn dnriiu spin cleanup.

ADDF IONAL
PROTECTIVE

protect against splash hazaris and gloves should be used to prevert

EQUIPMENT: Not Applicable

HYGH NIC WORK
PRAC ICES: No

60'd S26£622,0i2.T6 01 add :60 966T-0£-ydB



Mateiial Safety Data Sheqp Sight Savers Anti-fi g Liquid Page 4 of 5

Sectibn 9 PHYSICAL AND CHEMICAL PROPERTIES \:HEMICA]L
_ i «• * • ••»PROE 'UCT APPEARANCE: Purple liquid, Bcfcr to product labeliigfcr description.

ODQIL
PHYSICAL STATE:

CHEMICAL

BOIL! NO POINT:
VAPtRPRESST^E
SOLU BIUTY JN WATER;
VISCOSITY:

Sli odor of ribbing alcohol.
Liquid

212 "F

MOLI CULAR WEIGHT:

Soluble
Same as water
7
NA

MELTING POI'IT:
VAPOR DENS1IY:
SPECIFIC GRAVITY:
EVAPORATIO] < RATE-
% VOLATILE:
TREEZINGPOINT: .

NA
NA
1.0
<1 iC-a. Butjd Acetate - I)
IOQ%
0°:Cor32*F

Secti nlO: STABIUTY AND REACTTA TTY

GENE ElAL STABILITY CLASSIFICATION:

INCOl 4PATIBLE MATERIALS/
CONf mONS TO AVOID.

HAZA RDOUS DECOMPOSITION:

This product is stable and non-teaiaive.

Preveut contact wi

None

as with water.

Sectijcnll: TOXICOLOGICAL INtORlJlATION

TOXK TTY: Under normal use of this proc uct (per label iostruciioas) there ifl low tadcity potential associated with
this product

COMPONENT ICENTAGE (WE_(W/V)

Isoprbi yl alcohol
Dipropvlane giycol methyl ether

12
2

TDXICOLOGICALOATA
* '

LCLo 16.000 ppra/4 honr»
LD«(dog) '

Scctipil2: ECOLOOICALINFORMATION

Ecolo£ cal effects have not been detemrinedgt tbia ime.

i
01' 01 Odd iQWTSNOD 78H 6T:60 966T-0£-adb
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Materj^l Safety Data sheg: Sight Savers Affli-ibf Liquid Page 5 of3

Sectiop 13: DISPOSAL CONSIDERATIONS

Dispose of in aroordance-withaHapplwableFeder J, State, and local m ironmenial regulations. Thu product does not
meet th > definition of hazardous waste per 40 CFR Part 261.11

Sectiop 14: TRANSPORT tNFORMATK N

There is no xmrcasonabk risk (health, safety or pro xrty) that this product would pose when transported in
Hazard class definitions (49 CFR, Pan 173) are nc applicable to this pi jduct

|S.ectio 115: REGULATORY INFORMAT [ON

TSCAc

CERCIA:

MA

NA

SARA TTLEIH:
SECTION 302 (Extremely Hazardous S instances):
SECnQN 311/312 .(Hazard Categories
SECnd(N313 (Toxic Chemicals):

« NA
NA
NA

TSCA
CERCtA

Toxic Sobsunoc Cootiol Act
lability Act

SECTION 16: OTHER INFORMATION

The infi nnation contained herein is provided upon cqucst without warra oty of any kind.
to be cp Tea but does not purport to be afl inctostvi and shall be used on y as a

ttions of the notability and completeness
these in fterials and ihe safety and teaUbtf co^^

The above information is believed
guide. Users should make independent

f information from 01 jer sources to assure proper use and disposal, of
rc*atcdtQcc^^

use of tl as product s in a ith product la wling and appropriat i safety practices and handling procedures.

TT 'd 01 add saitujd aawnsNOD TSH 02:60 96si-e£-adt»



MATERI/ LL SAFETY D; iTA SHEET

: BAU$CH& LOME, INCORPORATED
• PERS3NAL PRODUCTS DIVISION

Effect ve Date; August 30,1995 Supersedes: NA

PagelofS

SECTION 1: CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Chemical Family: NA

Prodoc Name: SIGHT SAVERS brand ANTI- ?OO LIQUID WTTH )UT SIUCONE . I
Prodoc Code: 68GM, 69GM, 8565GM, 8S64X JM, 9570OM, 14306 X3M For Tnfbrmafrioa: l-SOO-553-53401

Mamfi Bausch & Ixaob, Inc.
Personal Products Division
P.O. Box 450
1400 N. Goodman St
Rochester, New York 14692

For Emergency: 1-8CD-353-5340I
i

SECTION 2: COMPOSITION/INFORJIATION ON IN< JREDIENTS

COMPCNENT: CASi PERCENT

jlsopropyl alcohol 67-63-0
' Dipropyljane gtycol metfayi edier 34590*94-8

Other coipponeots considered as noorbazudouB

NE-Not
1 Si tort Tcnn Exposure TJ"ut

PSHA - 0 xagwtioBal Safely & Heatth Administration

20' 01

EXPOSURE STANDAROS/GUTOELn HSS*
OSHA ACGffl

TWA STEL TWA STEL UNITS

400 300 400 500; ppm
100 .150 100 150! ppm

Average ,
ConftxBDceof Governmental Indnatrial Hygjcnlsu

aawnsNoo woaj



Sight Savers Anti-fog Liquid Without Si lease Page 2 of5

Sections: HAZARDS DDENTinCATION

E<tA> —.- r - -—--———— _- . -——_————, in personal items such as eyeware, face shieldsl etc.
TO CONSIDER: This productis not iotendedp be ingested oor adi mustered through any c<her routes of exposure] If
PRECAUTIONS Tins product is intended to be used to clean I

you are sensitive to any i : in this product, do not use.

EYE CONTACT: This product is intended to bfe used per label i
1 eye contact flush with water for 15 minutes and

Avoid eye contact Lithe event of accidental
medical

SKIN1CONTACT: This product is intended to be used per labd instnttiona. Discontinue use if skin irritation develops.• i i * i
i i * • i

INCEPTION: Intheevcntcf ingestiOToftlMprc<factoratyclh&
I or other emergency service ami obtain the appropri ue medical attention. Accidental insestion of Sight

Savers Anti-fi)g Liquid fflayiausc gastric and mtei thai irritation. Ingegtion of larger quantities tnky
causennn*"^,vomiting,^^p^Brti^ dizziness,abdoiihtalpain or i
Qive fluids and seek medical

INHAJATION. NcTimluMcrfthiaprooWwmortprcsertaninhalati^ An acute exposure to high
concentrations, aa ftoma spill, may result in upper Wpiiatory tract irritation and central nervous j
system depression. Move to fesh air and seek medical care.

CARCINOGENICITY: None of the ingredients contained in this pi
subpart Z (aa a suspectpr known carciaogeo.

art listed under IARC,NTP or 29 CFR19:

Section 4: FIRST AID MEASURES

SKIN,-
INGESTTON,
INHALATION:

Skin irritation is not expected. However, should ini ation develop dscontinne use. Tint product
is not intended to be ingested or taken internally.
untoward events, contact iPois
appropriate mpd*5*! attention. Refer to the statocnej

In ifi event of ingestiDD of contents or any
Control Centex 01 other emergency service and obtain the

i in sections 3 aid 11.

SectioriS: EKE FIGHTING MEASURES

FLAM& ABLE PROPERTIES:
SOINT:

•FLAMM ABLE LIMITS:
; AUTO ic wrnoN TEMPERATURE:
IHAZARI >ous DECOMPOSITION/
iCOMBU; mON PRODUCTS:

This]

88° F
Lower!

.NA

Carbon <

net is flammable.

Method: Icbfiedcup
btoLooit: NA] Upper Flammable Limit: NA.

sand carbon

01 add si =60
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Section 5: FIRE FIGHTING MEASUREE- CONTINUED

EIRE TOHTING
INSTRUCTIONS:
EXTB rOWSHlNO MEDIA:

As with ifl fires, evacuate perpoonel to safe area. Normal fire
procedn; es may boused. •)
Use foaa. ^ COo, dry chemuaUor water fog. •

|Sectidn6: ACCIDENTAL RELEASE Ml iASURES

SPILL)
T

DISPOSAL:

Renriove sources of igmtioa and absorb with vernri^ilite or other absorbent Use respiratory protection
and gloves.

aH applicable F<Dispose of in accordance witt
product does not meet the defi ution of hazardous vaster per 40 CFR» Part 261.11

State, and local eaviiomneatal regulations,

Scctioii?: HANDLING AND STORAGE

HAND!
CONDI

Sectioi

JNG/STORAGE
ITONS: This product! b stable

1 i '
i i

and noa-teadive. Kejip away from heat, sparks and flame,

•
1 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

. i I !
• • \

i

idectj
The following injGbnnatkxi yggnmfft ynA pertains to •
acnidectj occurs with large quantities of this | i

: ENGINEERING CONTROLS: Not Appl
i

. RESPIBJ\TORY PROTECTION: :
Ventilation: General room ventilation
Respirator. A respirator with orgiric "

SHK^IDEYE
PROTEC TION Eye ptptectica should worn to ]

prolonged sTHfl fnmfgf^ ff^f[•*">? i

cartridges should be ised for spin cleanup.

agnmtf aplaA iazairia and glnupa flhrnild be used to prevent
I cle&nup.

ADDITKNAL
PROTECnVE
CLOTHDTG& ... !
EQUIPMJNT: Not Applicable

HYGIENIC WORK
PRACTK ES: No special wo* practices are i

01
966T-ac-a«w



Material Safety Data Sheefr Sight Savers Aoti-i I Liquid Without Sil cone Page 4 of 5

$ectibn9 PHYSICAL AND CHEMICA!, PROPERTIES !

PROt UCT APPEARANCE-
ODOU: :
PHYSICAL STATE:

CHEK ICAL PROPERTIES:

Clear liquid. Refer to product labeling for description.
dcco"

Liquid'
Slight edge of re being alcohol

212 "F
VAPOR. PRESSURE:
SOLV HLTTY IN WATER: .
visa sriY:
MOLECULAR WEIGHT:

Soluble
Same as water
7
NA

MELTING PO1
VAPOR DENSI
SPECIFIC <
EVAPORATION RATE:
% VOLATILE:
FREEZING POU

NA
NA
1.0
<1 (i^. Bofyl Acetatd = 1)
100%

SectiCttlO: STABILITY ANDR^CTTVOTY
1———————————;————————'——

This product is sta >lo sod Don-n&ctxvB.

Prevent contact wi h strong acids apd bases, as with water.

OfENERAL STABELriY CLASSIFICATION:

INCOI^IPATIBLE MATERIALS/
CONDITIONS TO AVOID:

(US DBCOMPOSmON:
'

None

SectiojTll: TOXICOLOGICAL INFORMATION

TOXICfrV:
1

COMPONENT

Under Aonusl n?p of tins i
this product

Isopropj 1 alcohol
Dipropy end glycol mcdijd ether

(pa label instruct! ms) there is low toxicity potential associated with

PERCENTAGE (W/V1

12
2

TOXICOLOGICAL DATA

LCLo 16.000 ppm/4 hours
LD» (dog)

jSectiotl 12: ECOLOGICAL 1MFORMATI(|)N

Ecologk il eflfects have not beefl detenniaed at this I

01 add woad 9T:60 966T-0£-adb



Material Safetv Data Sight Savers Anti-fi ig Liquid Without Page 5 of5

Sccti)onl3: DISPOSAL CONSIDERATIONS

•Dispose cf in accordance withall applidablp Fodt nl, State, and local ebviraamatal regulation*. Hoc prodact does net -
'

Sectibn 14: TRANSPORT INFORMA

There i* no unreasonable risk (health, safety or r) that this product would pose when transported in commerce.

Section; 15: REGULATORY INFORMA1 ION

NA

CER<p JL NA
i

SARA TITLE ID:
-. SECTION 302 (Extremely Hazardous i obstaaces): NA
- SECTION311/312 (HazardCategories): NA
- SECTION 313 .Clone Chemicals): NA

TSCA'-| Toxic Substance Control Act . .
CERCLA •» Comprehensive Hfi^xjuse Coropensation, and Lidbllhy Act
iara in e "H" SnpCTIUI!fl anwnnnw"! a"" M^wnimrrjat^ni M<^ j

1 i
SECTION 16; OTHER INFORMATION

• \ • :

Theinft ima+i'ftfl cTnrta'n*d hcretn is provided upoo

——————— i ——— ; ——
i
i ,

cqucrt wUhoat warratity of any trine!.

•

t
i
1 -
1 1
!

Tha above infonaatioa is believed

dct&nnu atioos of the smtahilny andcoinpteteDfio offni&nBationnoBioi icrsoni
these xitei^sai^tlie safety aadh^th of croployaci and customers. B< nsch and Ix^nb Incorporated reconnn
use of ft is product is m accordance ivnli product laiding and approprian safety practicea and haodHne Droceduiesi

%f*44%%AvUltfa ^T^* '̂

I '

90'd 01 add saitudb TSS :60 96si-0£-ad«
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The Clorox Company
7200 Johnson Orrv*
Pleasartton, CaJilornia 84588
Tel. 1510) W7-61C9

Material Safety
Data Sheet

I Product: CLOROX BLEACH • FOR INSTITUTIONAL USE

Description: CLEAR, LIGHT YELLOW LIQUID WfTH CHLORINE ODOR

Other Designations Manufacturer Emergency Telephone No.
EPA Hog. No. 5813-1
Sodium hypochlonta soultion
Liquid chlorine bleach
Clorox Liquid Bleach
Clorox Gormleidal Bleach

Tha Clorox Company
1221 Broadway

Oakland. CA 94612

For Medical Emergence*, call
Rocky Mountain Po«on Center: 1-ftOO-44&.l014

For Transportation Emergencies, cafe
Chemtree: 1 800-*3*-9300

II Health Hazard Data III Hazardous Ingredients
Causes substantial but temporary eye injury. May Irritate cUn. May

cause nausea and vomiting If ingested. Exposure to vapor or mitt may
Irritate nose, throat and lungs. The following medical conditions may be
aggravated by exposure to high concentrations of vapor or mist; heart
conditions or chronic respiratory problems sueh a* asthma, chronic
bronchitis or obstructive lung disease. Under normal consumer use
conditions the likelihood of any advene health effects are low.

Ingredients

Sodium hypochlerite
CAS * 7681-53-9

Concentration

5.25%

Worker Exposure Limit

not established

RRST AID: SYS CONTACT: Immediate*/ Hush eves whh plenty et
water. H Irritation persists, see a doctor. SKIN CONTACT: Remove
contaminated clothing. Wash area with water. INGESTION; Drink a
glassful of water and calf a physician. INHALATION: If breathing
problems develop remove to fresh air.

None of the Ingredients In this product are on the (ARC, NTP or OSHA
carcinogen list Occasional clinical reports suggest a low potential for
sensftization upon exaggerated exposure to sodi-im hypoehlorite if skin
damage (e.g. Irritation) occurs during exposure. Routine cfim'cal lasts
conducted on intact skin with Clorox Liquid Bleach found no serialization
In the test subjects.

pecfal Protection and Precautions V Transportation and Regulatory Data

Hygienic Practices: Wear safety glasses. With repeated or prolonged
use. w»ar gloves.

Enqjneerir>q Controls: Use general ventilation to minimire exposure to
vapor or mist

Work Practices: Avoid eyo and skin contact and Inhalation of vapor or
mist

Ka«o out of the reach of children.

U.S. DOT Hazard Ciaaa: Not restrict̂

U.S. DOT Proper SMoolntf Name: HypocHorita solution with not more
than 7% available chlorine. Not Restricted per ;SCFR172-101(c)(12)(rv).

SPA CERCLA/SAAA TITLE m Superfund Amend.r.ant and
Reauthorizaflon Act

CERUV304
RQ flbsl 311/3T2 913

Sodium hypoehtorito 100 •— —
Sodium hydroxjda 1000 Yes —

VI Spill or Leak Procedures VII Reactivity Data
Small Soiils (<3 saJtorg)
1} Absorb, containerize, and landfiD in accordance wflh local regulations.
(2) Wash down residual to sariUry sewer.*

Urge Spiffs (>5 gallons)
1) Absorb, containerize, and landfiD in accordance wfth local regulations;
wash down residual to sanitary sewer.* - OR • (2) Pump material to

waste drum(s) and dispose in accordance with local regulations; wash
down f*»dual lo sanitary sewer.

Stable under normal use and storage conditions. Strong oxJdbing agent
Reacts with other household chemicals such as loflut bowl deanert, rust
removers, vinegar, acids or ammonia containing products to produce
hazardous gases, such aa chlorine and other ehlortaatad species.
Prolonged contact with metal may cause pitting or discoloration.

VIII Fire and Explosion Data IX Physical Data

No^̂ in

•fr
imable or explosive. In a flre. cool containers to prevent rupture
ise of sodium chlorate.

Boifrig point ........................ 212*F/1orrC decomposes)
Spedlk Gravity (H,O-1) ............................... 1.085
SolubiSty h Water



flPR 29 '96 11:17 FR CLOROX flTLflNTfl SflLES 404 393 8277 TO 7293905 .03/03

Th» Clorox Company
7200 Johnson DrK-«
Ptoasantan. CaVemJi
T«L(510)M7-«100

Material Safety
Data Sheet

1 Product: REGULAR CLOROX BLEACH
Description: CLEM. UQHT YELLOW LIQUID WITH CHLOWNS ODOR

Other Designations Manufacturer Emergency Telephone No.
Notify yov» Supervisor

Scdium hvpochfert* solution Th» Ctenx Company Rocfcy Mountoki Poison Center 1
Liquid cNorln* bleach 1221 Broadway (800) 446V1014 1
Cferoi Liquid Bleach Oakland. CA 94612 For Transportation Bnsrgenciea ChemUec

(800) 424-3300

II Health Hazard Data
*Caus«s substantial but temporary eye Injury. May irrUte «Urt May
cause nausea and vcmtlng i* Ingested. Exposure to vapor or mM may
br4at« no**. Uvoat and rungs. The following medical eondWoni may b»
aggravated by exposure to high concentrations of vapor or irnct; heart
eondUons or chronic respiratory problems such as asthma, chronic
bronchitis or obstructs* lung disease. Undor normal consumer us*
condVons Ihe AeBiood of any advert* health efforts art low.

FIRST AID: EYE CONTACT: ImmaeSatoty flush tycs wth planeir of
walor. » WUUon porsbts, too a doctor. SKIN CONTACT: R«mov«
contaminated cfeihtog. Wash area vrHh water. INGESTIQN: Drink a
gUuKri ol water and cafl a physician. INHALATION: V breathing
problems devebp remove lo fresh air.

]M|special Protection and Precautions
jionlc Practtces; Wev sa/ety glauee. Win repeaieo1 or prolonged

us*, wear gbvee.

6nqlno«rTq Controls: Use general vendation to minimho wpo«ure to
vapor or mist.

Work Practices: Avoid eye and skin contact and Inhalation of vapor or
mist.

Keeo out of tfw reach of chidreQ,

VI Spill or Leak Procedures
Smal Sptts (<5 galiena)
t) Absorb, containerize, and landn h accordance wth loeaJ roguUtione.
(Z) W*ah down realduel lo sanKary sewer.*
Large Spilt <>3 gallons)
1) Absorb, containeriz*, and landfi to accordance wtii local regulaibna;
wash down residual to sanlary sewer.* • OR - (2} Pump material to

wmste drum(s) and dapose ki *ceordanc» wth local regulations; wash
down residual to saribuy sewer.*

* Contact tw sanUry treaanent facAy h advance to assure abOy to
process waahed-down materiat

VIII Fire and Explosion Data
Nô emmeele or «xpfa>«K«. bi a Ore. coot oontalnere to prexrent rupture
^M(«ue ol sodtum chlont*.

Ill Hazardous Ingredients
Ingredient* Concentration Workar Srposure Urn*

Sodium hypochloril* S2S% not established
CAS I 7681-52-9

Norn of tfx kigredtem In this product am on tha lAPC, NTP or OSHA
carcinogen Hst. Occasional dnlcal reports suy.-ist a low potential for
larsJtoaflon upon eiaggerated expoevre to soclum hypochlorBe 9 skin
damage (e.g. Irritation) occurs during exposure.' Routine cflnicai tests
conducted on Intact skin with Clorox Liquid Bteich found no sensiliiaiion
In the test subjects.

V Transportation and Regulatory Data 1
^

U.S. DOT Hazard Clasa; Not reatnciod

U.S. DOT Proper SNoota Name: HvpocHortU solution wJh net more
than 7X aveJable cMerineu Not Rosrtcted per49CFRl72.101(c)(12)(rv).

Soetton 313 (TWe III Suuerfund Amendment and Reauthorization Act):
Ae a consumer product, this product Is exempt from luppter notifleation
requirements under Section 313 Tttt* III of the Superfund Amendment
and Roautfwrkafcn Act of 198A [referanc* 40 C?R Part 372).

VII Reactivity Data
Stable under normal use and storage condUons. Strong exidithg agent
Reacts wth other household chemicals such aa toOet bowl deaners. rust
removeu, vtiegar. adds or ammonia containing products lo produce 1
hazirdoua gases, such u chJorin* and other cnlorlnatad spades. 1
Prctonged contact wth. meal may cause piWng, or dscotoretfen. 1

'\

IX Physical Data
Boif̂  point ........................ 212*F/100-C decomposes)
Spec*) Qravfty (K^O^t) ............................... 1.085
Sotubifly h Water ................................. complete
pH ................................................ 1M

11/92
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Genium Publishing Corporation
1145 Catalyn Street

Schenectady, NY 12303-1836 USA
(518) 377-8854

Material Safety Data Sheets Collection:

Sheet No. 470
Diesel Fuel Oil No. 2-D

Issued: 10/81 Revision: A, 11/90
Section 1; Material Identification

2
2

Diesel Fuel OQ No. 2-D Description: Diesel fuel it obtained from the middle distillate in petroleum separation; a distillate
oil of low sulfur content. It is composed chiefly of unbranched paraffins. Diesel fuel is available in various grades, one of
which is synonymous with fuel oil No. 2-D. This diesel fuel oil requires a minimum Cetane No. (efficiency rating for
diesel fuel comparable to octane number ratings for gasoline) of 40 (ASTM D613). Used as a fuel for trucks, ships, and
other'automotive engines; as mosquito control (coating on breeding waters); and for drilling muds.
Other Designations: CAS No. 68334-30-5, diesel fueL
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicahveek Buyers' Guidf^ for a suppliers list.

Cautions: Diesel fuel oil No. 2-D is a skin irritant and central nervous depressant with high mist concentrations. It is an environmental
hazard and moderate fire risk.

NFPA

Section 2 :̂;
Diesel fuel oil No. 2-D*
1989 OSHA PEL -
None established

1990-91ACGIH TLV
Mineral Oil Mist
TWA: 5 rng/m't
STEL: 10 mg/m5

1988NIOSHREL
None established

1985-86 Toxicity Data*
Rat, oral, LDj,,: 9 g/kg produces gastrointestinal (hypennotility, diarrhea)

effects

• Diesel fuel No. 2-D tends to be low in aromatic* and high in paraffinics. This fuel oil is complex mixture of: 1) >95% pan/lime, olefinic, aaphthenic, and
aromatic hydrocarbon*. 2) sulfur (<0_5%), and 3) benzene (<100 ppm). [A low benzene level reduces carcinogenic risk. Fuel oils can be exempted under (he
benzene standard (29 CFR 1910.1028)]. Although low in the fuel itself, benzene concentrations are likely to be much higher in processing areas.
t As sampled by nonvapor-collecting method.
t Monitor NIOSH. PCTECS (HZ1800000), forfuture toxicity data.

Boiling Point Range: 340 to 675 F (171 to 358 C)
Viscosity: 1.9 to 4.1 centistoke at 104 *F (40 'Q
Appearance and Odor Brown, slightly viscous liquid.

Specific Gravity: <0.86
Water Solubility: Insoluble

Section ̂ ;|Fir:e;̂ cl^^l[bsip^]patay
Flash Point: 125 'F (52 'Q min. Autolgnltion Temperature; >500 'F (932 'Q | LEL; 0.6% v/v UEL: v/v
Extinguishing Media: Use dry chemical, carbon dioxide, or foam to fight fire. Use a water spray to cool fire exposed containers. Do not use a
forced water spray directly on burning oil since this will scatter the fire. Use a smothering technique for extinguishing fire.
Unusual Fire or Explosion Hazards: Diesel fuel oil No. 2-D is a OSHA Class Q combustible liquid. Its volatility is similar to that of gas oil
Vapors may travel to a source of ignition and flash back.
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCB A) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective clothing. If feasible.
remove containers from fire. Be aware of runoff from fire control methods. Do not release to sewers or waterways due to pollution and fire or
explosion hazard.

5or-15 n rt ••'v:- •''•'• U oa r 11 vtfv: Flii fat;:':••' i'-i'-S&W! -SiSS^Sfe^oe|CnOn:O..::.;IveaiCllYI[^: 17aUil;:::;;%,:.;̂ ^^
Stability/Polymerization: Diesel fuel oil No. 2-D is stable at room temperature in closed containers under normal storage and handling condi-
tions. Hazardous polymerization cannot occur.
Chemical Incompatibilities: It is incompatible with strong oxidizing agents; heating greatly increases the fire hazard.
Conditions to Avoid: Avoid heat and ignition sources.
Hazardous Products of Decomposition: Thermal oxidative decomposition of diesel fuel oil No. 2-D can produce various hydrocarbons and
hydrocarbon derivatives, and other partial oxidation products such as carbon dioxide, carbon monoxide, and sulfur dioxide.

Copvnffil £ 1990 Geaiuffl PoUiibxag Corponooo.
Aor cotnacrcul uu or rtfredscuon «nihoot the wbidhert pcnninton u probfliittd.



. 470 Diesel Fuel Oil No. 2-D 11/90
ctiono. Health Hazard Data
•cinogenicity: Although the IARC has not assigned an overall evaluation to diesel fuels as a group, it has evaluated occupational exposures in
•oleum refining as an (ARC probable human carcinogen (Group 2A). It has evaluated distillate (light) diesel oils as not classifiable as human
:inogens (Group 3). /<~'
nmiMtf Risks: Although dieset fuel's toxicologic effects should resemble kerosine's, they are somewhat more pronounced due to additives |
ii a^^Bfized esters. Excessive inhalation of aerosol or mist can cause respiratory tract irritation, headache, dizziness, nausea, vomiting, and *
of wlroinauon, depending on concentration and exposure time. When removed from exposure area, affected persons usually recover

ipletely. If vomiting occurs after ingestion and if oil is aspirated into the lungs, hemorrhaging and pulmonary edema, progressing to renal in-
/ement and chemical pneumonia's, may result A comparative ratio of oral to aspirated lethal doses may be 1 pt vs. 5 ml. Aspiration may also
•.It in transient CNS depression or excitement Secondary effects may include hypoxia (insufficient oxygen in body cells), infection, pneumato-
formation, and chronic lung dysfunction. Inhalation may result in euphoria, cardiac dysrhythmias, respiratory arrest, and CNS toxicity.

longed or repeated skin contact may irritate hair follicles and block sebaceous glands, producing a rash of acne pimples and spots, usually on
s and legs.
iical Conditions Aggravated by Lone-Term Exposure: None reported.
get Organs: Central nervous system, skin, and mucous membrane-.
narv Entry Routes: Inhalation, ingestion.
te Effects: Systemic effects from ingestion include gastrointestinal irritation, vomiting, diarrhea, and in severe cases central nervous system
ession, progressing to coma or death. Inhalation of aerosols or mists may result in increased rate of respiration, tachycardia (excessively rapid
i beat), and cyanosis (dark purplish discoloration of the skin and mucous membranes caused by deficient blood oxygenation).
onic Effects: Repeated contact with the skin causes dermatitis.
STAID
;: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
ity. Consult a physician immediately.
i: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. If large areas of the body have been
>sed or if irritation persists, get medical help immediately. Wash affected area with soap and water,
ilatlon: Remove exposed person to fresh air and support breathing as needed.
stlon: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting due to aspiration hazard,
act a physician immediately. Position to avoid aspiration.
r first aid, get appropriate In-plant, paramedic, or community medical support.
: to Physicians: Gastnc lavage is contraindicated due to aspiration hazard. Preferred antidotes are charcoal and miiv In cases of severe
ation pneumonitis, consider monitoring arterial blood gases to ensure arf^nat* ventilation. Observe the patient for 6 hr. If vital signs become
rmal or symptoms develop, obtain a chest x-ray.__________________________

.: Spill;
'/Leak: Notify safety personnel, evacuate area for large spills, remove all heat and ignition sources, and provide maximum explosion-proof
lation. Cleanup personnel should protect against vapor inhalation and liquid contact. Clean up spills promptly to reduce fire or vapor hazards,
i noncombustible absorbent material to pick up small spills or residues. For large spills, dike far ahead to contain. Pick up liquid for reclama-
x disposal. Do not release to sewers or waterways due to health and fire and/or explosion hazard. Follow applicable OSHA regulations (29
1910.120). Diesel fuel oil No. 2-D spills may be environmental hazards. Report large spills,
osal^ontact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
D^^fctions

A ̂ •aous Waste (40 CFR 261.21): Ignitable waste
CLAmzardous Substance (40 CFR 302.4): Not listed
A Extremely Hazardous Substance (40 CFR 355): Not listed
A Toxic Chemical (40 CFR 372.65): Not listed
'A Designations
!ontaminant(29 CFR 1910.1000, SubpartZ): Not listed__________________________________________

;!es: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
irator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if ceces-
use a NIOSH-approved respirator with a mist filter and organic vapor cartridge. For emergency or nonrputine operations (cleaning spills,
Jr vessels, or Storage tanks), wear an SCBA..Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
r: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact.
ilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and
ictivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source/1011

.y Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
aminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
ial from your shoes and equipment, Launder contaminated clothing before wearing.
ments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
ing, using the toilet, or applying cosmetics.______________________________________________'
:ibtt:9;::Special;Precautions and::
ige Requirements: Use and storage conditions should be suitable for a OSHA Class II combustible liquid. Store in closed containers in a
ventilated area away from heat and ignition sources and strong oxidizing agents. Protect containers from physical damage. To prevent static
s, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations. Use nonsparking tools
xplosion-proot electrical equipment No smoking in storage or use areas.
leering Controls: Avoid vapor or mist inhalation and prolonged «if"« contact. Wear protective rubber gloves and chemical safety glasses
: contact with liquid or high mist concentration may occur. Additional suitable protective clothing may be required depending .on working
uons. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good
rial hygiene and housekeeping procedures. Do not wear oil contaminated clothing. At least weekly laundering of work clothes is recom-
:d. Do not put oily rags in pockets. When working with this material, wear gloves or use barrier cream.
,-portatlon Data (49 CFR 172.101)
Shipping Name: Fuel oil

: Combustible liquid

Packaging Exceptions: 173.118a
Packaging Requirements; None
Coiticrion References: 1. 6, 7. 12, 73, 84, 101, 103. 126, 127. 132. 133, 136, 143, 146
•ed by: MJ Allison, BS: Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: AC Darlington. MD: Edited by: JR Stuart. MS
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MATERIAL SAFETY DATA SHEET

Mar.uTJcrj.-w i .A.M^LU .-ins ==GTsCT;CN. WC5MAL3 U.3.. .NC.
Name;

Acorns: Cr.e 3iar.:cn Street, Manneca, AM a-»* •t3-c£-Z

Prwoa/oa $r- 3»:ecy arse Meaitn Cecarraent

rCnAY
CU.CX .CcNnr-sfl (in ̂ 'inj C^mcn .NITMI

T««onon« No^

Crvar miamauon ^irra
Cuic

Caia />r«oar«s Jur.9 1. 1959

SECTION 1 — IDENTITY
Gammon NORM: IUMQ on laow) rORAY Dry Chemical exonguisnmg Agent

Gttmat N/A This is a Mixiura
Nam«:

CAS NO; N/A

CMmeat Mixture
Pirnay:

Farmwa: N/A

SECTION 2 — INGREDIENTS
PAflT A — HAZARDOUS INGREDIENTS

Pmooai Hajareaus Cjmooowitfjl (enomical and common nam«<s)):
Muscsvite Talc

Magnesium Aluminum Silicate

* CAS Ha. ACCIH TT.V
Lff-CT tnan a 12C01-2S-2 20 mppcf

mat tnan 10 3031-ioXS 10 mc/M3

Acui* TozKny Data
NOA

NOA

1
•Million parades per cucic foot

PAKT 3 — OTHEH INGREDIENTS

Oinar Camoonwiasi (cn«rmeal and cjnuimi nam«<j)ft
Monoammontum Phoscnaie

Ammonium Suitata

Metnyt Hydrogen Polysiloxana

Yeilcv* Pigment

H CAS Mo.
Greater man 73 77zz-/^-i

Greater nan 10 /̂ii-iu-z

Less tnan 1 531^8-57-2

Lgpf tnan 0.1 5^63-75.7

ACUM Toboty Oau
NOA

NOA

NOA

NOA

SECTION 3 — PHYSICAL AND CHEMICAL CHARACTERISTICS (Fire and Explosion Data)
2f±?P»nC

Pai'cmit Vouoi*
by Votum* (Ht

Sotuettiv
hi Wasar

AaocvanoB
and Odor

Ron Pqnc '

Sofcat f-ry
liyniu^c PiucwJuf ex

^WA

N/A

Siignt

Yellow

Nona

NONE

Sooctne N/A Vaoor Prownt N/A
Gov*y(H2O -i): (mm Mqp

VacorOwarr N/A Eywcnaon Ran N/A
(Air . 1): ( • it

flMcnvtfy in Unreacava
W»aR

colored powder, no cnaracsartsoc odor

Ba<nmael« Un«» N/A Exonguonv N/A Auto^onoon N/A
in Air % By VoMmc Moetia: T«mpvaa«c

- THIS IS AN EXTINGUISHING AGcNT

-• '

Unusual PVa Jrxj
Eniosion Haoses

None

ECTION i - PHYSICAL HAZARDS

Suoi« 5
Conoioona N/A
n A

Incomoanoiucy
(Maicnau to Avoid):

Strcng aikaiis. .v

Ha=vcous NH3 anc/or ?Qx may oe evolved

wav Oeeur C
Will Not Occur 2

N/A



r
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SECTION 5 — HEALTH HAZARDS

L.TIII .'aicu:

Scui« z: S.T-.-/:

Sun C-intie:

mnaiaî rr

CShA .iwsancs Cus: :i~:J cr :5 .-rg;.'.'.2 cr ACC;r nuisarsa 2us: vaiue c: 10 .r:g;M- 'cr ^-e ^g.rr -cur

Miicly -.mating :or a s.-crr jencs ar yme.

Way :e .-nlc.'y imarrg.

Treat is a .rsirerai cusv Irntar.t :a u-ta rescira;;.-/ Tac.

inq«3uon: Not an expected route at entry.

S^ra ana ACUU O>
Sftnaiama: g--nljlj Q,,

M«n»-ii Conaaans G<
Aggravated Sy £TCirmj

O«nicai i_s«d as Cj
or ?otermai:

>«n>noaur« Transient csucn. snorrress ot Sreatn.
ivtunaurtK Chronic ftcrcsis o( tne luno. sneumoccniosis.
imra»r fleacavo airway

Lronoqm Nouonai Taaeoaeff fea Q LAJ .̂C Yw C CSHA; Yn Q
Program: Mo 3) Monoqnonc No S No 3

SECTION S — EMERGENCY AND RRST AID PROCEDURES
Gr* Contacc

Skin Contacc

Innatanon:

'"̂ ^

Rusn witft

Wasn witn

larga

soap

amounts 0*

and water;

water; if irritation persists, see* Medical attention.

il irritation persists, seek

Remove victim to fresn air. S*aK

It patient is conscious, give larga

Medical attention if

amounts ot

Medical anention.

discomfort

water and induca

continues.

vomiting. S«efc Medical rtefg.

SECTION 7 — SPECIAL PROTECTION INFORMATION
R*mraorv ?njtacian Oust masx wnere ousnnass is prevalent, or TLV exceeded. Mecnanicai Altar respirator it exposura is

prolonged._____________________________________________________
Discranonary Recommended

N/A ^ _
Ptotocboic

Recommended as mecnanicai barrier tor prolonged
exoosure.

OttMr Prot»»-j<« If irritation occurs, long sleeves and impervious gloves snould ba worn.
Coming or Esuiemenc

SECTION 3 — SPEC3AL PRECAUTIONS AND SPIUJLEAK PROCEDURES
Prveauoora n »• Ttxon
in Hanoiina and Storage

CUMT
Prveauoona:

S^MS^S*
Want Obeoaat
liimmir

Should be stored in onginal container or Ansul fire ex^nguisner.

Do not mix agents.

Sweep up. ' - k

Oisposa ot in complianca wttn local, state, and federal regulations.

HAZARDOUS MATERIAL IDENTIFICATION SYSTEM RATINGS
HAZAAO INDEX
* So«ra Hazam
3 &wwua Hazam
2 Mooeraie Hazar
t S-qnt Hazard
0 Minimal Hazard

.HEALTH

N/A » Not Applicable NOA - No Oata Availaole

ANSUt. KM EGftAY iff '•yulmiml rtot -um.



Genium Publishing Corporation
1145 Catalyn Street

Schenectady.NY 12303-1836 USA
(518)377-3354

Material Safety Data Sheets Collection:

Sheet No. 467
Automotive Gasoline, Lead-free

Issued: 10/81 Revision; A, 9/91
Section K Material Identification ?35

R
I
S
K

1
2
2«
4

•Skia
aboonxioa

Automotive Gasoline, Lead-free, Description: A mixture of volatile hydrocarbons composed mainly of branched-cbain
paraffins, cycloparaffins, olefins, naphthenes. and aromarics. In general, gasoline is produced from petroleum, shale oil.
Athabasca car sands, and coal. Motor gasolines are made chiefly by cracking processes, which convert heavier petroleum
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used as fuel in internal combustion
engines of the spark-ignited, reciprocating type. Automotive gasoline has an octane number of approximately 90. A high
content of aromatic hydrocarbons and a consequent high toxicity are also associated with a high octane rating. Some
gasolines sold in the US contain a minor proportion of tetraethyllead, which is added in concentrations not exceeding 3 ml
per gallon to prevent engine "knock." However, methyl-tot-butyl ether (MTBE) has almost completely replaced
tetraethyllead.
Other Designations: CAS No. 8006-61-9, benztn. gasoline, gasolene, motor spirits, natural gasoline, petroL
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide0" for a suppliers list.

Cautions: Inhalation of automotive gasoline vapors can cause intense burning in throat and tangs, central nervous system (CNS)
depression, and possible fatal pulmonary edema. Gasoline is * dangerous fire and explosion hazard when exposed to heat aid flames.

Automotive gasoline, lead-free*
1990 OSHA PELs
8-hr TWA: 300 ppm. 900 mg/m3

15-min STEL: 500 ppm, 1500 mg/nr1

1990-91 ACGffl TLVs
TWA: 300 ppm, 890 mg/nr1

STEL: 500 ppm. 1480 mg/nr1

1990NIOSHREL
None established

«

1985-86 Toxicity Data-
Man, inhalation, TCU: 900 ppm/1 hr; toxic effects include sense

organs and special senses (conjunctiva irritation), behavioral
(hallucinations, distorted perceptions), lungs, thorax, or
respiration (cough)

Human, eye: 140 ppm/8 hr; toxic effects include mild irritation
Rat. inhalation. LCM: 300 g/nV/5 mm

* A typical modem gasoline comporirion a 80% paraffin*, 14% aromatic*. *nd 6% olefins. The mean benzene content a approximately 1%. Other additives include
sulfur, phosphorus, and MTBE.
t See NIOSH. PTECS (LX3300000). for additional toxiciiy data.________________________________________________

Density/Specific Gravity: 0.72 to 0.76 at 60 'F (15.6 'Q
Water Solubility: Insoluble

Boiling Point: Initially. 102 'F (39 *C); after 10% distilled. 140 'F
(60 'Q; after 50% distilled. 230 T (110 'Q; after 90% distilled,
338 'F (170 'Q; final boiling point, 399 T (204 *Q

Vapor Density (air = 1): 3.0 to 4.0
Appearance and Odor: A clear (gasoline may be colored with dye), mobile liquid with a charactemdc odor recognizable at about 10 ppm in air.

Extinguishing Media: Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media. Use of water may be ineffective to extinguish
fire, but use water spray to knock down vapon and to cool fire-exposed drums and tanks to prevent pressure rupture. Do not use a solid stream of
water since it may spread the fuel
Unusual Fire or Explosion Hazards: Automobile gasoline is an OSHA Class IB flammable liquid and a dangerous fire and explosion hazard
when exposed to heat and flames. Vapors can flow to an ignition source and flash back. Automobile gasoline can also react violently with
oxidizing agents.
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCB A) with a full facepiece operated in pressure-demand or positive-pressure mode, and full protective clothing. When the fire is
extinguished use nonsparking tools for cleanup. Be aware of runoff from Fire control methods. Do not release to sewers or waterways.

[lability/Polymerization: Automotive gasoline is stable at room temperature in closed containers under normal storage and handling conditions.
[azardous polymerization cannot occur.

Chemical Incompatibilities: Automotive gasoline can react with oxidizing materials such as peroxides, nitric acid, and perchlorates.
Conditions to Avoid: Avoid heat and ignition sources.
Hazardous Products of Decomposition: Thermal oxidanve decomposition of automotive gasoline can produce oxides of carbon and partially
oxidized hydrocarbons.

Capyriftt O 1991 Gcumm PaUnflmi Gnponooo.
fmj foataaatt M. or rejiodoebon •iduute poUuter1, j»rouj«ion apratubted.



No. 467 Automotive Gasoline, Lead-free 9/91
Section 6. Health Hazard Data>_/ w w I
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Carcinpgenicity: Ln 1990 reports, the IARC list gasoline 35 a possible human carcinogen (Group ZB). Although the lARC has assigned an overall
evaluation to gasoline, it has not assigned an overall evaluation to specific substances within this group (inadequate human evidence).
" mmary of Risks: Gasoline vapors are considered moderately poisonous. Vapor inhalation can cause central nervous system (CNS) depression

i mucous membrane and respiratory tract irritation. Brief inhalations of high concentrations can cause a fatal pulmonary edema. Reported /-
onses to gasoline vapor concentrations are: 160 to 270 ppm causes eye and throat irritation in several hours; 500 to 900 ppm causes eye, nose, \
throat irritation, and dizziness in 1 hr, and 2000 ppm produces mild anesthesia in 30 min. Higher concentrations are intoxicating in 4 to 10

minutes. If large areas of skin are exposed to gasoline, toxic amounts may be absorbed. Repeated or prolonged skin exposure causes dermatitis.
Certain individuals may develop hypersensidvity. Ingestion can cause CNS depression. Pulmonary aspiration after ingestion can cause severe
pneumonias. In adults, ingestion of 20 to 50 g gasoline may produce severe symptoms of poisoning.
Medical Conditions Aggravated by Long-Term Exposure: None reported.
Target Organs: Skin, eye, respiratory aruf central nervous systems.
Primary Entry Routes: Inhalation, ingestion. skin contact.
Acute Effects: Acute inhalation produces intense nose, throat, and lung irritation; headaches; blurred vision; conjunctivitis; flushing of the face;
mental confusion; staggering gait; slurred speech; and unconsciousness, sometimes with convulsions. Ingestion causes inebriation (drunkenness).
vomiting, dizziness, fever, drowsiness, confusion, and cyanosis (a blue to dark purplish coloration of skin and mucous membrane caused by lack
of oxygen). Aspiration causes choking, cough, shortness of breath, increased rate of respiration, excessively rapid heartbeat, fever, bronchitis, and
pneumonias. Other symptoms following acute exposure include acute hemorrhage of the pancreas, fatty degeneration of the liver and kidneys,
and passive congestion of spleen.
Chronic Effects: Chronic inhalation results in appetite loss, nausea, weight loss, insomnia, and unusual sensitivity (hyperesthesia) of the distal
extremities followed by motor weakness, muscular degeneration, and diminished tendon reflexes and coordination. Repeated skin exposure can
cause blistering, drying, and lesions.
FIRST AID
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately.
Skin: Quickh remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician, wash affected area with soap and water.
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting due to aspiration hazard.
Give conscious victim a mixture of 2 ublespoons of activated charcoal mixed in 8 oz of water to drink. Consult a physician immediately.
After first aid, get appropriate In-plant, paramedic, or community medical support.

Spill/Leak: Notify safety personnel evacuate all unnecessary personnel, remove heat and ignition sources, and provide maximum explosion-proof
ventilation. Cleanup personnel should protect against vapor inhalation and liquid contact Use nonsparking tools. Take up small spills with sand or
other noncombustible adsorbent. Dike storage areas to control leaks and spills. Follow applicable OS HA regulations (29 CFR 1910.120).
Aquatic Toxicity: Bluegill. freshwater. LC . 8 ppnv96 hr.
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
~PA Designations

1A Hazardous Waste (40 CFR 261.21): Characteristic of ignitabflity
,CLA Hazardous Substance (40 CFR 302.4): Not listed
A Excremely Hazardous Substance (40 CFR 355): Not listed <

SARA Toxic Chemical (40 CFR 37165): Not listed
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-l-A)
Section 8. SpeciaE Protection Data;!?
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since
contact lens use in industry is controversial, establish your own policy.
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
necessary, wear a NIOSH-approved respirator. There are no specific NIOSH recommendations. However, for vapor concentrations not immedi-
ately dangerous to life or health, use chemical cartridge respirator equipped with organic vapor cartridgefs), or a supplied-air respirator. For
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not
protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Materials such as neoprene or
polyvinyl alcohol provide excellent/good resistance for protective clothing. Note: Resistance of specific materials can vary from product to
product.
Ventilation: Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.110'
Safety Stations: Make available in the work area emergency eyewash stations, safery/quick-drench showers, and washing facilities.
Contaminated Equipment: Remove this material from your shoes and equipment. Launder contaminated clothing before wearing.
Comments: Never eat. drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Section 9. Special. Precautions and- Gbmmenfe^E^^
Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from heat and ignition sources and strong oxidizing
agents. Protect containers from physical damage. Avoid direct sunlight. Storage must meet requirements of OSHA Class IB liquid. Outside or
detached storage preferred.
Engineering Controls: Avoid vapor inhalation and skin or eye contact. Consider a respiratory protection program that includes regular training,
maintenance, inspection, and evaluation. Indoor use of this material requires explosion-proof exhaust ventilation to remove vapors. Only use
gasoline as a fuel source due to its volatility and flammable/explosive nature. Practice good personal hygiene and housekeeping procedures. Weargwork clothing daily.

Transportation Data (49 CFR 172.101, .102)
Shipping Name: Gasoline (including casing-head and natural) IMO Shlpplnz Name: Gasoline
Hazard Class: Flammable liquid IMO Hazard Class: 3.1

n.: UN1203 ID No-- UN1203
, - - - Label: Flammable liquid IMO Label: Flammable liquid

DOT Packaging Exceptions: 173.118 IMDG Packaging Group: H
DOT Packaging Requirements: 173.119 __ __________________ _____________
.WSDS Collection References: 26,73. 39. 100. 101. 103. 124, 126. 127. 132, 133. 136, 138. 140. 143, 146. 153, 159
Prepared by: M Allison. BS; Industrial Hygiene Review: DJ WUson. CIH; Medical Review: W Silverman. MD: Edited by: JR Stuart, MS
Copyntn O199V *y GennunP-aWttniniCafpomioo, Xnyamirmial UMOT repnduaioawTlfaoqatoipttbtutar'tpnnawiaaiBptobibhvdJwdfnmtt ttlattae inilihiliij nf iiiCmnarkm ramin fnf "t»[mfrhiMi'ipiiqTT»n
in neeeiwnjv -.he purchuer f wpcruibiliry. AJthougb reunfubta care hu been ukoi in dM pnpvuioa of meh mforawboa. Genivn PQUbhin|O>porBiiaBaittad*no wnaje*. mu» no lupuuiuxx*.
no re*n«*"i"iii:v u to the iccuncv rw lainKtlinr nf «!/•.•* ,nfrt~~.t.*»* rr~ .™.;>.n~» >« *H» «.«h._. ' •*-•* -*——* — '— -•—— —— —- -^ '•- ——



APR-29-3B 13.40 FROM-WITCO SALES ENC . ID . B143B8I 3B3 PAGE 13/16

W I T C O M A T E R I A L S A F E T Y D A T A S H E E T

IE MULTI-PURPOSE LS GEAR LUBRICANT PAGE 1
Product Code: 473 6752

NFPA HAZARD RATING
4 - Extreme
3 - High
2 - Moderate
1 - Slight
0 - Insignificant

F1re

Toxicity

Special

Reactivity

DIVISION AND LOCATION —— SECTION I

Division: AMALIE REFINING COMPANY
Location: BRADFORD, PENNSYLVANIA

ONE AMALIE WAY, BRADFORD, PA, 16701
Pmercrencv TelephojfV^ Nwft^TT1 (814) 368-6111
Transportation Emergency! CHEMTREC 1-(800) 424-9300 (U.S. and Canada)

CHEMICAL AND PHYSICAL PROPERTIES — -SECTION II

Chemical Name;
petroleum hydrocarbon plus additives

_FormuIa; not applicable
13 Decomposition Products?

carbon monoxide and carbon dioxide from burning.
oxides of phosphorous from burning
oxides of sulfur

Incompatibility (Keep away from) :
strong oxidizers such as hydrogen peroxide, bromine, and chromic acid

Toxic and Hazardous Ingredients:
none

Form: liquid Odor: pungent, sulfur type
Appearance : viscous liquid Color: green to brown
Specific Gravity fvater=l) ; .89
Boiling Point; greater than 330*C (625*F)
Melting Point: -18'C (O'F)
Solubility in Water (by weight %1 ; 0 at 20*C
Volatile <"bv weight %) ; 0
Evaporation Rate: 0
Vapor Pressure fmm Hq at 20aC) ; 0
Vapor Density ( air^ll : not volatile
pH las_isl : not applicable
Stability; Product is stable under normal conditions
Viscosity sns at 100»F: Less than 100

(Continued on next page)



-•£-re-*a-S6 13.41 FROM.WITCO SALES ENC. ID • S143SS13B3 PACE .14/15

H I T C O M A T E R I A L S A F E T Y D A T A S H E E T

AMALIE MULTI-PURPOSE LS SEAR LUBRICANT PAGE 2
Product Code: 473 6752

FIRE AND EXPLOSION DATA——SECTION III

Special Fire Fighting Procedures;
Do not use water except as fog.

Unusual Fire and Explosion. Hazards;
none

Flashpoint: (Method Used) Cleveland open cup greater than I90'C (375 'F)
Flasmtable 3L,tflJi,'tTrr.,J*= n°t applicable
Extinguishing agents;

Drychemical or Wat erf og or C02 or Foam
Closed containers exposed to fire may be cooled with water.

HEALTH HAZARD DATA —— SECTION IV _____

Permissible concentrations fair) t
If used In applications where a mist may be generated, observe a TWA/PEL of 5
mg/m3 for mineral oil mist (OSHA and ACGIH).

Chronic effects of overexposur-e ;
Prolonged or repeated skin contact may cause dermatitis (skin irritation)

toxi.colocyj.cal.
no data available

First Aid
Eves; Immediately flush with large quantities of water for at least 15

minutes and call a physician.
skin Contact; Remove excess with cloth or paper. Wash thoroughly with soap and

water.
inhalation; Remove victim to fresh air. Call a physician.
If swallowed; Call a physician immediately. DO NOT induce vomiting. (Vomiting

may cause aspiration into lungs resulting in chemical
pneumonia.)

SPECIAL PROTECTION INFORMATION —— SECTION V

Ventilation Type Recruired (Local.mechanical«j______
Local if necessary to maintain allowable PEL(permissible exposure limit) or
TLV(threshhold l imit value)

Respiratory Protection (specify type);
Use NIOSH/MSHA certified respirator with dual organic vapor/mist and particulates
cartridge if vapor concentration exceeds permissible exposure limit.

Protective Gloves;
neoprene type

Eve Protection;
chemical safety goggles

Other Protective Ecruipment;
none

(Continued on next page)
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W I T C O M A T E R I A L S A F E T Y D A T A S H E E T

AMALIE MULTI-PURPOSE LS GEAR LUBRICANT PAGE 3
Product Code; 473 6752

HANDLING OF SPILLS OR LEAKS——SECTION VI

Procedures for Clean-Up;
Transfer bulk of mixture into another container. Absorb residue with an inert
material such as earth, sandy or vermiculita. Sweep up and dispose as solid waste
in accordance with local, state, and federal regulations.

Waste DisposaJ,;
Dispose of in accordance with all applicable federal, state and local
regulations.

SPECIAL PRECAUTIONS——SECTION VII _________ __________ ________

Precautions to be taken in handling and storage!
Do not handle or store at temperatures over

Maximum Storage Temperatura: 38'C (100'F)

TRANSPORTATION DATA——SECTION VIII

D.O.T. : Not Regulated
Reportable Ouantitvr not applicable
Freight Class! float ion t Petroleum Lubricating Oil
Special Transportation Notes;

none

_________ _____________ COMMENTS _____ __________

* STATE REGULATORY INFORMATION:
Pennsylvania Worker And Community Right To Know Act: This product contains the
following ingredient(s).
Hydrocarbon oils CAS. NO. 8020-83-5
The additive mixtures in this product have been declared a trade secret by the
additive nanufacturers.

Prepared bvi Robert Kalian ____^___^______
Title; Group Supervisor, Lubricants Testing, Maintenance, and Safety
Original Date t 05/20/81 Sent to; ____________________
Revision Date: 07/19/94 _____________________
Supersedes ; 04/01/93 _____________________
Data Sent ; ___________________

(Continued on next page)
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MAL

W I T C O M A T E R I A L S A F E T Y D A T A S M E E T

IE MULTI-PURPOSE IS SEAR LUBRICANT PAGE 4
Product Codai 473 6752

We believe the statements, technical Information and recommendations contained herein
are reliable, but they are given vrithout warranty or guarantee of any kind, express
or implied, and we assume no responsibility for any loss, damage, or expense, direct
or consequential, arising out of their use.
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M I T C 0

Kendall C-915 Grease

M A T E R I A L S A F E T Y D A T A S H E E T

PAGE 1
Product Code: J63 7834

NFPA HAZARD RATINS
4 - Extreme
3 - Hfgh
2 - Moderate
1 - Slight
0 - Insignificant

Fire

Toxicity < 1 Vo > Reactivity

Special
DIVISION AND LOCATION——SECTION I

Division: KENDALL REFINING COMPANY
Location i BRADFORD, PENNSYLVANIA

77 M. fCENOALL AVE.,BRADFORD,PA, 16701
Emergency Telephone Number; (814) 368-6111
Transportation Emergency; CHEMTREC 1-(800) 424-9300 (U.S. and Canada)

CHEMICAL AND PHYSICAL PJROPERTIES——SECTION II

Chemical Naiqq;
petroleum hydrocarbon and calciun stearate

Formula; not applicable

carbon monoxide and carbon dioxide from burning.
Incompatibility (Keep awav^from) t

strong oxidizers such as hydrogen peroxide, bromine, and chromic acid.
Coxic and Hazardous Ingredients;

none
Form; semi-solid odor; mineral oil
Appearance; grease Color: black
Specific Gravity fvater=i); .94
Boiling Point: greater than 260*C (500*F)
Melting Point; not applicable
Solubility in Water fby yeiaht %>; negligible
Volatile (by weight %>: negligible
Evaporation Rate: negligible
Vapor Pressure fmm Her at: 20*C) : negligible
Vapor Density (air=l^ ; not applicable
PH fas is); not applicable
Stability; Product is stable under normal conditions
viscosity sus at loo«F; Greater than or « to 100

FIRE AND EXPLOSION DATA——SECTION III

Special Fire Fiahtinor Procedures;
Do not use water except as fog.

Unusual Fira and Explosion Hazards;
none

(Continued on next page)
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W I T C O M A T E R I A L S A F E T Y D A T A S H E E T

Kendall C-915 Grease PAGE 2
Product Code; 063 7834

(Section III continued)

Flashpoint:: (Method Used) ASTM D92 greater than 210*C (410*F)
Flannp^b?!? limits %: not applicable
Extinguishing agents:

Drychemical or Waterfog or C02 or Foam or Sand/Earth
Water may cause frothing.
Closed containers exposed to fire may be cooled with water.

HEALTH HAZARD DATA —— SECTION 17

Permissible concentrations
not applicable

c effects of over exposure:
Extended skin contact may cause dermatitis to some Individuals

Acute toxicological
no data available

First Aid Procedures;
Eves: Immediately flush with large quantities of water for at least 15

minutes and call a physician.
sicin contact; Remove excess with cloth or paper. Wash thoroughly with soap and

water.
Inhalation: Remove victim to fresh air. Call a physician.
if Swallowed: Contact a physician immediately.

SPECIAL PROTECTION INFORMATION——SECTION V

Ventilation Type Required fLocal.mechanical.special);
none required

Respiratory Protection (Specify type):
none required

protective. Gloves;
rubber

Eye Protection;
chemical safety goggles

Other Protective Equipment:
none •,

HANDLING OF SPILLS OR LEAKS——SECTION VI

Procedures for Clean-TJp:
Transfer bulk of mixture into another container. Absorb residue with an inert
material such as earth* sand, or vermlculUe. Sweep up and dispose as solid waste
in accordance with local, state, and federal regulations.

Waste Disposal:
Dispose of in accordance with all applicable federal, state and local
regulations.

(Continued on next page)



13.38 FROM.WITCO SALES ENG . 10.8143681363 PACE 8/16

H I T C O M A T E R I A L S A F E T Y D A T A S H E E T

Kendall C-915 Grease PAGE 3
Product Code: 063 7834

SPECIAL PRECAUTIONS——SECTION VII

Precautions to be taken in handling and storage;
Do not handle or store at temperatures over

Maxifltpt^ Storage TeTgDey^^yy^g 38*C (100*F)

TRANSPORTATION DATA—-SECTION VIII

D.O.T.; Not Regulated
Reportable Quantity: not applicable
Freight Classification; Petroleum Lubricating Grease
Special Transportation Notes:

COMMENTS

* STATE REGULATORY INFORMATION:
Pennsylvania Worker And Community Right To Know Act: This product contains the
following ingredient(s).

drocarbon oils CAS. NO. 8020-83-5
rtial contents are withheld as trade secret information.

Prepared bv; Robert Kellara _____ ________
Title; Group Supervisor, Lubricants Testing, Maintenance, and Safety
Original Date; 06/18/82 Sent to; _____________________..
Revision Date: 08/09/94 ___________________
Supersedes ; 04/01/93 ____________________
Date Sent :

We believe the statements, technical information and recommendations contained herein
are reliable, but they are given without warranty or guarantee of any kind, express
or implied, and we assume no responsibility for any loss, damage, or expense, direct
or consequential, arising out of their use.



Inc.
5215 OsKtrn 3Ivd.
P.O. 3o* 3-17-7

Clvo — I :Si >l2"56Ca

MATERIAL'
\J^* I _ I I

DATA SHEET

P^CCuCT NA**e

Ccrnorsssac Air
-aA0e .SAME A«C SYNODS C,mpr9ssad Aip. Aip.
Compressed Air, 3 reaching Quality
CueMiCAU NAM£ ANO SYNCNTMS
See last page.

iSSufi OATS A*O REVISIONS

25 November 1985

_-ia •
N/A

. acrio NO.
UK 1QQ2 ;

DOT Hixase C'Jii

Nonriatfmable aas ;
PormviUu .

See last aaae. '
C^c^^CA* ̂ i/n«v

M/A

HEALTH HAZARD DATA

None listed (ACGIH, 1985-86)
SYMPTOMS OK uposuse Air is nancaxic and necessary to support l i f e . Innala t ion of air
in a h igh pressure environment such as underwater d iv ing , caissons or hyperbaric chambers '
can result in symptoms s imilar to overexposure to pure oxygen. These include t ingl ing
of fingers and toes, abnormal sensations, impaired coordination and confusion.
Decompression sickness pains or "bends" are poss ib le f o l l o w i n g rapid deccmcression.

[High pressure effects (greater than two atmospheres of oxygen) are on the centra-!
nervous system. Improper decompression results in the accumulation of nitrogen in the
blood.

FlflST AIO

Facilities or practices at which air is breathed in a high pressure environment should"
be prepared to deal with the illnesses associated with decompression (bends or caisson
disease). Decompression equipment may be required.

information esntamca in rma material safety eata snevt n ot'ercc v^noui cr-a/^a 'Of u*« ev iec.in«3iiy Cujnltvd a«r.^onn«i 11 new oicretion me
«*s«. AII jiater"a«ii. rtcmoiimormation tr<Qceeaffim^ndaiionscsmamefl ne»e<« are oaaca on teais ana -ata •«<?!-« o«>«v« 10 o« ra«uoi« oui
:ne jcc.'ac/ or csmeieien<;« i.iitreot • j not cuarame«4 ana no —arrinrv ei any ««i« n mace —«in rescec: ̂ ereia ?>•»iniormanon n net mtencea
t» i i>esrne 10 aaerait under or irtczfl""9"Gation 10 c/acrxa or min<x}e any etaiem si WuC^noany or otrerj csvennq any crocrsi csmoasmon
at matter If ul«.
incs tna Cimoany inaji na»« no cent ret at tna <jie o» tne orooxic: sescnoea ne'a»n. :na Cjmoany auumn no incniry ler iosj or cam*; a
from :na ^eo«r sr >morooer ua« 01

.MSCS-



Fags 2

HAZARDOUS MIXTURES OF OTHER LICL'IDS. SCUDS, OR GASES
N/A

PHYSICAL DATA

-317. 3°r (-154. 3 a C)
VAPCS ^sisufle * 7Q°F (21.1°C): Above the
critical tano. of -221. 1"F (-1*0. 5'C)

Verv sHan t lv

UCUlC CSNSiT/ AT 3CIUNG 'CINT

54.55 lb/5t3 C37i '<c/m31 1
GAS CENSirY iT 7(TF. 1 aim

.0749 ib/-?* TI ?nfl V"M 1 •

M/A !

N/A : t.o '
AP**AflANCs ANQ CCQf i

Colorless , odorless aas 1
FIRE AND EXPLOSION HAZARD DATA

FLASH POINT iM«iRoo uMfli AvjTQ iG^ifiQN re.MP .̂SAi'ijii:

N/A N/A
EXTINGUISHING .̂ EClA

Nonflarnnable oas
SPSCA*. FiflE FIGHTING PBCCiOUflSS

N/A

i FLAMMAGL£ UMiTS i 3Y vOLUMg

1 LEI. N/A uss. N/A
1 ELiCTSiOL CLASSIFICATION |
1 Nonhazardous

_UNUSUAI. ?!«£ ANO cXPLGSlCN nAZAflOS€:

t
pressed air at high pressures wi l l accalerata the burning of materials to a greater
a than they burn at atmospheric pressure.

REACTIVITY DATA
STASIU rv

Unitaoi*

Siaaie X

C2.NOiric.N5 ;Q ivQio :

i

N/A j
ip*CCwP» Tiaiurr iMaie'Mii ia i»aia ;

None " !
HAZARDOUS aeccMcosiriQN PROOUCTS
None : 1
HAi»flOCU5 ^QLTMI

May Ceaur

Win NOI Oesu/

•flii*noN

X

CONOinONS TO AWQIQ |

i
1

1

N/A ' • 1

SPILL OR LEAK PROCEDURES
(5 3 CS



SPECIAL PRO75C7IGN 1NFCRMA71CN

N/A

N/.;
N/A N/:

i Any .Tatar: a I

Safety goggles or g lasses

Safety shoes

SPECIAL PRECAUTIONS'

OQT Shipping Mama: Air,;compressed 001" Hazard Class: Nonflammable gas
DOT Shipping Label: Nonflammable gas 1.0. Ho.: UN 1002

Valve protection caps must remain in placa unless container is secured with valve i
outlet piped to use point. Oo not drag, slide or roll cylinders. Use a suitable hand :
truck for cylinder movement. Use a pressure reducing regulator when connecting cylinder j
to lower pressure (<3,QOO psig} piping or systems. Do not heat cylinder by any means to
increase the discharge rate of product from the cylinder. Use a check valve or trap in
the discharge line to prevent hazardous back flow into the cylinder.

For additional handling recommendations, consult the Compressed Gas Association's
Pamphlets P-L , G-7 and G-7.I.

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits. Oo not allow the temperature where
cylinders are stored to excaed L3QF (54C). Cylinders should be stored upright and I
firnly secured to prevent falling or being knocked over. Full and empty cylinders !
should be segregated. Use a "first in-first out" inventory systam to prevent full i
cylinders being stored for excasssive periods of tirre. i

For additional storage recommendations, consult the Compressed Gas Associat ion's .. i
Pamphlets P-L, G-7, and G-7.1. '

I
SPSCUi.

Dry air is noncorrosive andp may be used with all materials of construction. Moisture
causes metal oxides which a,rs formed with air to be hydrated so that they increase in
volume and lose their protective role (rust formation)..- Concentrations of SOjf C1-,
salt, etc. in the moisture enhances the rusting of metals in air.

•variauj G<jve""n«r'f aqencein «- Casanmem ci ffan^conaiion Occ^saticnai Saierv ana Meaiin *amimvranon. food anaOnjq.»<j/niitiierai'O<'
ar>o aiffrn <" J» "av» icrsine .'*T-"arion^csnce'""^ tn^ tranmenanon naneiirm sieraqt cr usa ol '"is a/oouc ••men w.* nor ce reiiecrec <r>""'



CH-MZCAL FORMULA: (Cont inued)

Atmospheric' air which is crirarsssad is cr-posed of the f o l l o w i n g ccncen t ra t f cns of c

Gas M o l a r *

Nitrogen 73.09

Oxygen 20.94

Argon 0.93

Carton Dioxide 0.033*

Neon • 18.18 x iO"4

Helium 5.239 x 10"4

Krypton 1.139 x 10"4

Hydrogen 0.5 x 10

Xenon 0.086 x 10"4

Radon 6 x 10'18

fa tar vapor • Varying concentrations

Concentrations may have slight variations.

Compressed air is also produced by reconstitution using only oxygen and nitrogen. This
product contains 79 molar percent nitrogen and 21 mola r percent oxygen p lus trace
amounts of other atnosphen'c gases which are present in the oxygen and nitrogen.



AFR-2S-SB 13.34 FROM.WITOO SALES ENC .

KENDALL FOUR SEASONS HYDRAULIC FLUID
AW-22,32,46,68,100 and 150

ID>81436ai3S3

S A F E T Y D A T A

PACE

S H E E T

2/15

PAGE 1

NFPA HAZARD RATING
4 - Extreme
3 - High
2 - Moderate
1 - Slight
0 - Insignificant

Fire

Toxicity <1 Reactivity

Special
DIVISION AND LOCATION——SECTION I

Division; KENDALL REFINING COMPANY
Location: BRADFORD, PENNSYLVANIA

77 N. KENOALL AVE., BRADFORD, PA, 16701
Emergency Telephone Number; (814) 368-6111
Transportation Emergency; CHEMTREC 1-(800) 424-9300 (U.S. and Canada)

CHEMICAL AND PHYSICAL PROPERTIES —— SECTION II

Chemical Name;
petroleum hydrocarbon

Formula; not applicable
Hazardous Decomposition Products;

carbon monoxide -and carbon dioxide from burning.
oxides of phosphorous from burning
oxides of sulfur

Incompatibility f Keep avav front);
strong oxidizers such as hydrogen peroxide, bromine, and chromic add.

Toxic and Hazardous Ingredients;
none

Eorm; liquid odor; bland
Appearance; l iquid Color; amber
Specific Gravity fvater=ll ; ,87 to .88
Boiling Poiat: greater than 330'C (62S'F)
Melting Pointy less than -18'C (O'F)
Solubility in Water— (by weight
Volatile fby weight %> ; 0
Evaporation Rate: 0
Vapor Pressure fmm Her at 20*C1 ; 0
Vapor Density fair=H; not volatile

H fas isl ; not applicable

: 0 at _ZO'C

stability; Product is stable under normal conditions
viscosity strs at IQO^F; Greater than or - to 100

(Continued on next page)



APR-29-96 13.35 FROM.WITCO SALES ENG . 10.8143681383 PACE 3/16

W I 7 C O M A T E R I A L S A F E T Y D A T A S H E E T

KENDALL FOUR SEASONS HYDRAULIC FLUID PAGE 2
AW-22,32,46,63,100 and 150

FIRE AND EXPLOSION DATA——SECTION III

Special Fire Ficrntincr Procedures;
Do not use water except as fog.

Unusual Fire and Explosion Hazards?
none

Flashpoint; (Method Used) Cleveland open cup greater than 200*C (390'F)
Flammable limits %; not applicable
Extinguishing agents; •

Drycheraical or Waterfog or COg or Foam
Closed containers exposed to fire may be cooled with water.

HEALTH HAZARD DATA——SECTION IV

Permissible concentrations fair):
see COMMENTS section

Chronic effects of overexposure;
no data available

Actrbe. toxicolocrical properties:
no data available

Emergency First Aid Procedures;
Eves; Immediately flush with large quantities of water for at least 15

minutes and call a physician.
Skin contact; Remove excess with cloth or paper. Wash thoroughly with soap and

water.
Inhalation: . Remove victim to fresh air. Call a physician.
If Swallowed; Contact a physician immediately.

SPECIAL PROTECTION INFORMATION——SECTION V

Ventilation"-TVT3e Required (Local.mechanical.speciali;
see COMMENTS, section

gespiratorv Protection fSpecify type); —
Use NIOSH/MSHA certified respirator with dual organic vapor/mist and particulates
cartridge if vapor concentration exceeds permissible exposure limit.

Protective Cloves;
neoprene type

Eve Protection;
chemical safety goggles

Other Protective•Equipment;
none

(Continued on next page)
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H I T C 0 H A T E R I A L S A F E T Y D A T A S H E E T
—J^>io^ J^^**»^^^^^*^^^^»^^g«^^*^^giuj-'-i^"^*^*«*^^^»^^»^^«»»^^— —.—--^——»»»—».—,»j«^_^»-^»»»j^^» , -^^j——.^ .—i -»

KEHDALL FOUR SEASONS HYDRAULIC FLUID
AW-22,32,46,68,100 and 150

HANDLING OP SPILLS OR LEAKS——SECTION VI

fo r Clean— U;
Transfer bulk of mixture into another container. Absorb residua with an Inert
material such as earth, sand, or vermiculite. Sweep up and dispose as solid waste
In accordance with local, state, and federal regulations.

Waste Disposal,;
Dispose of in accordance with all applicable federal, state and local
regulations.

SPECIAL PRECAUTIONS —— SECTION VII

Precautions t^o be taken j_n. handling and
Do not handle or store at temperatures over

Maxim"™ Storage Tempera tora? 38*C (100*F)

TRANSPORTATION DATA —— SECTION VTII

D.Q.T.; Not Regulated
Repotrtable Quantity: not applicable
Freicrh-t^ciassj.fication: Petroleum Lubricating Oil
special Transportation Notes:

none

ENVIRONMENTAL/SAFETY REGULATIONS——SECTION IX

Section 313 fTitle III Supftrfund AmBnflT^fVE and Rataxrfchoyj.zati.on Act) :

This product does not contain any chemical 1n sufficient quantity to be subject
to the reporting requirements of Section 313 of Title III of the Superfund
Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.

COMMENTS

IF used in applications where a mist nay be generated, observe a TWA/PHL of 5
mg/n3 for mineral oil mist (OSHA and ACGIH).
* STATE REGULATORY INFORMATION:
Pennsylvania Worker And Community Right To Know Act: This product contains the
following Ingredient(s).
Hydrocarbon oils CAS. NO. 8020-83-5
The additive mixtures in this product have been declared a trade secret by the
additive manufacturers.

(Continued on next page)
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W I T C O M A T E R I A L S A F E T Y D A T A S H E E T

KENDALL FOUR SEASONS HYDRAULIC FLUID PAGE 4
AH- 22 ,3 2, 46 ,68, 100 and 150

(COMMENTS continued)

Prepared bv; Robert Kail am ___ _____ _________ _
: Group Supervisor, Lubricants Testing, Maintenance, and Safety

Original Date; 05/24/89 Sent to:
Revision Pater 08/09/94
Supersedes ; 04/01/93
Data Sent ___ :

We believe the statements, technical Information and recommendations contained herein
are reliable, but they are given without warranty or guarantee of any kind, express
or implied, and we assume no responsibility for any loss, damage, or expense, direct
or consequential, .-arising out of their use.



•flPR 29 '96 li:25flM HflZCO SERVICES INC P.6/20

LIQUID AIR CORPORATION
ALPHAOAZ DIVISION ALFHAGAZ

Specialty Gas

Material Safety Data Sheet

• 4

UOtrtO AM CORPOAATfOM
MMMMEOIVMMN

On* CiMfof ntc Plan, Sultt 359
JiaiN.C««fornl«Blyd.

Walnut CrMk. CaUlornl* «45M
I»«UK DATE OCTOBER 1, 19M
AMD RHVISlOHa COflPOflATE SAFCTT DOt

HMOUCTNAMX

Hydrogen Cyanide
THJPHOHl MIS) 977-4500
rj..'i'inn(.i PtB*|otiitf inronmnoH ON foot i
nuoi NAMI AND anMNTiu Hydrogen
Cyanide. Hydrocyanic add
CHBMICAC MAM AMP tYNONTM* Hydrogen
Cyanide. Formonltrtle
FORMULA MOLfiCULAHWPaHT
HHN 27.018

•

CAS Number: v
74-90^8

CHEMICAL FAMILY ,

Cyanide compound
HEALTH HAZARD DATA

u Pure Wrogen cyanide Is a liquid, 1s unstable, and must be
with the addition of sulfurlc or phosphoric add. Liquid Air Corporation

ij nx 7 y;^ "£<]{? . \ -_
SYMPTOM* OP expQMim
Inhalation: At approximately 1 molar PPM concentration, the detection of iti ix
"bitter almonds" 1s possible. of

eyels of 20-40 molar PPM, slight symptoms of digestive Irritation, mental confusion,
slowing of the breathing rate are evident after several hours of exposure. Cyanosis

also appears even though the circulator,/ function 1s only slightly impaired.
__ • (Continued on last page.)

TOUCOtOOICAL PflOPCRTIE*

It is one of the quickest acting poisons; It hinders the vital oxydatlon-reduction
reactions in the body resulting in anoxia affecting the central nervous system
resulting in respiratory paralysis.

Listed as Carcinogen
or Potential Carcinogen

National Toxicology Yea
Program No

LA.R.C. Yes
Monographs No

OSHA Yes D
No 8

RCCOMMCMOCO FIRST AC TREATMENT
PROMPT RENDERING OF FIRST AID IS IMPERATIVE.

XXI SIEft̂ nffiĴ JŜ SJKIS"! ™ ALL CASES OF OVEREXPOSURE TO HYDROGEN CYANIDE.
BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE
AND EXPLOSION HAZARD. '

rreatment is based on forming methemaglobin 1n the blood which complexes with the
cyanide Ion rendering it Incapable of ai:t1ng as a poison. It fs reported that up to 20%

the hemoglobin can be converted to methemaglobin without danger of anoxia. The
Ration of methemoglobln is accomplished by Injecting Intravenously 10 ml of a sterile
solution of sodium nitrate followed Immediately by 50 ml of a 25%sterile solution of

(Continued on * " ~ ' '
n'i

————————————————————————————————————————.—————————— ————————————————^Mw..-...Mt.M MI, i nil. >in.ji-.y————t
Ju<Wn>^»»W9*M^o<W»fmaltanifttatopurw^spu*^
MwmanoM. mmd Air Carwiaan ottmD no nmndM. nako no raenwAMn, Md MMM* no «P«HMaiyMiaM«carKyortulittakyo<suciilnton,ailwilvipp«CTUQnt*purd««t<^
teundtd purpatM « caitMqMncn <tf a UH. Sine, Uqukl Ur Corpora*) AM • eooM aw M »H «• W« Pra«ict»Mai»«»l(Mhylar4ainM«oriDu jlprawettajuatng'ranitiepcriar

^



. flPR £9 '96 Ii:£6flf1 HflZCO SERVICES INC P. 7.

HAZAMOOUa MUCTURCt Of OTHU UQUtfM. SOU09, ON OASU«ogen cyanide is slowly polymerized la aimwnla. In the presence of moisture,
1des, potassium and bases, this exothermic, autccatalytlc reaction 1s accelerated,
s retard this reaction.

i
• I

PHYSICAL DATA
MaWdPOMT

78.3°F (2S.7°C)
vAPo«Piin*uM 9 70«F (21.1°C) 12.3 psia
(85 kPa)

aotuaiuTvrnwATEH^ 68gF (20°C) Bunsen
coefficient • 224

AfTt ARANCK AM} OOOfl

Colorless Houid with a bitter almond odor.

UQUO OfMVTY AT IOIUNO POINT

41.7 lh/ft3 ffifiB kg/m3)
OAt OCMWTT AT n't 1 riM -

.071 1h/f*3 ^ ^4 ̂ (J/"1^)

a.i°F f-ia.3°ci - v-
Soedfic gravity »70aF (Air » 1.0) is .95.

FIRE AND EXPLOSION HAZARD DATA
PlffSH POINT (MKTHOO «M(0> -0.4°F| AUTO ̂ TION TfMPOUTUW FUMMAIU UUITI * IT VOLUM

LEL «» 5,6 UEL « 40 ?
CXTffMUiaNINO MBOU
Water, carbon dioxide Class 1, Group not specified

SKOAL nut FMHTUM PROCCMME*

UNUSUAL FtM AMO EXPU3BON HAZAHM

REACTIVITY DATA
BTA8KJTY

"* • X

•MM*

eOMOmOM TO AVOID '

See Hazardous Polymerization below

Moisture, cyanides, potassium or bases r

HAZAHOQU» MCOMPOOmON PMOOUCTI
Ammonia
u*viBMmtv mfu VU>OI7ATIfMI

M«f Occur ..

WliNo* Occur

eoNomoNiTOAvoio Pure HCN slowly polymerizes to anmom'a. With
incompatible materials this reaction is accelerated. Acids arc
added to pure HCN to retard this exothermicpolymerization.

SPILL OR LEAK PROCEDURES
STEM TO 88 TAKEN IN CAM MATEMAL M RELCAMO ON Sf IUIO
Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak Is 1n user's equipment, be certain to purge piping with an inert gas prior to
attempting repairs. If leak is in container or container valve, contact the closest
Liquid Air Corporation location. . .. ;

WAIT! W«»0«AL UCTHOO

Oô t attempt to dispose of residual or unused quantities. Return in the shipping
cô plner properly Tabled, with any valve outlet plugs or caps secured and valve
groTection cap 1n place to Liquid Air Corporation for proper disposal. For erne re
disposal, contact the closest Liquid Air Corporation location. emergency

EMERGENCY RESPONSE INFORMATION
IN CASE OF EMERGENCY INVOLVING THIS MATERIAL, CALL DAY OR NIGHT (800) 231-1366

OR CALL CHEMTREC AT (ftnn) 424-9300



. flPR IS '96 li:2SRM HflZCO SERVICES INC P.3/20

SPECIAL PROTECTION INFORMATION Page 3

1 auriMATo«Y moTEcnoN (*».«* ipo Positive pressure air line with mask or self-contained
breathinq apparatus should be available for emeraency use. •

VtNTUAIIOM

tHoad with forced
V ventilation.

•woTccnve OLOVES
Ruhhpr

en PMOICUIIUM
^•f^fy qnnnlp^ nr ql^S

LOCAL eiMAuvr TO prevent accumulation
above the TWA.
MBCHAfNCAL (O«g

mCtAL

OTHCA

, \

CP<

OTHM f fl&Tlfrn W EQUtfUENT " .
Safety shoes, safety shower

SPECIAL PRECAUTIONS4

Hydrocyanic add, liquefied (RQ 10/4.54) l.D. No.: NA 1051 ,
DOT Shipping Label: Poison gas and flammable gas DOT Hazard Class: Poison A v

•PBCUU. HAMDUNO flfCOMMENDATIOlM . ;

Use only 1n well -vent Hated areas. Valve protection caps must remain 1n place unless
container Is secured with valve outlat piped to use point. Do not drag, 'slide or
roll cylinders. Use a suitable hand truck for cylinder movement. Use a prassure
reducing regulator when connecting cylinder to lower pressure (<3,000 psig) piping
or systems. Do not heat cylinder by any means to Increase the discharge rate of
product from the cylinder. Use a check valve1 or trap In the discharge 1-jna to prevent
hazardous back flow Into the cylinder. .;

Far addJtfoMi h*ndllr»y r«cof|ur*n0«aoni consult L'AIr Uqufcu'i Encyctopodl* dt 3«xof Corny tM«d OH AMOcUtion Pimpniat P-i.

m«ToiuatMcoiii«»oATHMtt preset cylinders from physical damage. Store in cool, dry,
'well-ventilated area of non-combustible construction away from heavily trafficked areas
and emergency exits. Do not allow the temperature where cylinders are stored to exceed
130F (54C). Cylinders should be stored upright and firmly secured to prevent falling
or being knocked over. Full and empty cylinders should be segregated. Use a "first
In-first out" Inventory system to prevent full cylinders being stored for e^^slve
periods of time. Post "No Smoking or Open Flames" signs 1n the storage r.- :; .: area.
There should be no sources of Ignition In the storage or use area. It mcy «'.-- be
advlslble to post signs Indicating that a poison Is stored in this area.

For addtflomi *torag« r«comnMnd«tlon« conauli L'AIr Uqirid*'* Encyclopedia d« 0«x or ComprMMd Qa* AMoclato* Pampntel P-l.

•KOAL PAOUOINO HCCOMUENOATlONi

Most common structural materials are compatible with hydrogen cyanide. Equipment
for containing HCN must be kept scrupulously dry and leak-tight.

Because Of hydrogen cyanide's extreme toxlcifcy, 1t Is
a

^̂ 1̂
o
c

reconmended that a continuous monitoring system with alarm be Installed to monitor the
atmosphere wherever hydrogen cyanide Is being handled or used. The system should have
sensitivity and accuracy to a level at least one half of the THA. Earth-ground and .
bond alllines and equipment associated with the hydrogen cyanide system: Electrical
(equipment should be non-sparking or explosion proof. Compressed gas cylinders should
not be refilled except by qualified producers of compressed gases. Shipment of a
compressed gas cylinder which has not been filled by the owner or with his (written)
consent is a violation of Federal Law (49CFR). ;

«V»rtou« ao.»«nm«nl •8«ncl«« (1.*. Oapuviwl ol TrvraporUBon. Oecupvteral 8»*» >M HaUh AdmiMMiOon, Pood mn) Orvg AdmlnltiritfM tfH O9*>*1 m«y h«»«
MMCrttc r^utatom corvemrMnfl tM tvn^oradon. hcndnng. tkw*g< or u*« ol rdt product vhlefi m*y not t» coni«|B«d h«raln. Th» euMemar e» u>
tw tvnttof mt» VMM roguiofton*. .



APR £9 '96 : IHZTRM HAZCO SERVICES INC
* \

UQUID AIR CORPORATION
ALPHAOAZ DIVISION

t
AMMTIOMAL DATA '

TIME WEIGHTED AVERAGE EXPOSURE LIMIT: (Continued) :
i f

only offers HCN for sale as low concentrations of vapor diluted In other gases.
The Celling Limit for hydrogen cyanide Is 10 molar PPM. (ACGIH, 1984-85) \
TWA (skin) 10 molar PPM (OSHA, 1985). ••

• • *
SYMPTOMS OF EXPOSURE: (Continued)

t

135 Molar PPM - death within 30 minutes of exposure.

180 Molar PPM - death within 10 minutes of exposure.
270 Molar PPM - death within 5 minutes of exposure. ?'

• i

RECOMMENDED FIRST AID TREATMENT: (Continued)

sodium thlosulfate - both solutions Injected at a rate of 2.5-5.0 ml per minute.
the victim is unconscious,.assisted respiration should be started immediately
clearing the contaminated area, .

i

For further Information refer to L'Air Llquide's Encyclopedic des Gaz.

(
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LIQUID AIR CORPORATION
ALPHftOAZ OM84OM

ALPKAGAZ

Specialty Gaa

Material Safety Data Sheet

UOM9 A1B CSRPOIUnON*WM«O*» ma«i»
OIM CaUfenWa Mm, Sutt* 110

ZlZt N. CMtamU BN4.
Wilnui ctMfc. CMIfamta »*S9i

IttUIOATV OCTOBCNt. 1«M
AMonevtsott eafiMMATB SARCTT D9t

meeuertuMf
Hvdroqen Sulfide

memo* (*is> 977-csooaiDMBier «I»OMI WMMMTIUJI OM MM a
T1UOI MM AM lYNOMlW

Hvdroaen Sulfide
CMMCM. NAIU tttO tVNOMVIM

Hydrogen Sulf'MA
POHMUL* MOLCCUkAA WSOKT

H<?S 34.06

CMNUMM
77fl3-0&O4

..1
CHEMICAL MJOLY ',

Nonmetal hydride
HEALTH HAZARD DATA

TIMB wcMMm AVUUCX â eauiv uwr
10 molar PPM; STEL - IS molar PPM (ACCIH, 198*-85)

iM of IWOAUHI
Continuous exposure to low (15-50 PPM) concentrations will generally cause irritation
to mucous membranes and conjunct!'vae of the eyes. It may also causa headache,
dizziness or nausea. Higher concentrations (2fiO-300 PPM) can result in respir.-.cory
arrest leading to coma or unconsciousness. Exposures for more than 30 minutes at
concentrations of greater than 700 PPM have been fatal. Continuous inhalation of low
concentrations may cause olfactory fatigje cr paralysis rendering tha detactlon of its
PresenCfi bv odor ineffactive.______ __________ ___ ___

Inhalation of hydrogen sulflde is highly toxic. It 1s also an irritant to nucaus
tissue, membranes and the conjunctlvae of the eyes. Continued exposure renders the •
olfactory sensors Inoperative. Toxicoloqically its reaction with enzymes in Ue blood
stream inhibit cell respiration resulting in pulmonary paralysis, sudden collate
and death. This overshadows its irritant effect on mucous membranes and tissue which
at worst will cause pulmonary edema or conjunctiva! lesions.

Listed aa Carcinogen
or Potential Carcinogen

National Toxicology YM Q
Program No S

I.A.RC.
Monographs No

OSHA Mw O
^ NO IS

BED FMWT *» Tm*Ti»orr
PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO HYDROGEN
SULFIOE. RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.
RESCUE PERSONNEL SHOULD RECOGNIZE THE HAZARDS OF OVEREXPOSURE DUE TO OLFACTORY
FATIGUE.

i

Inhalation: Extreme fire hazard when rescuing semi-conscious or unconscious persons
due to flammability of hydrogen sulflde. Avoid use of rescue equipment which raight
contain ignition sources or cause static discharge. Move affected person to an
uncontaminated area, [f breathing has stopped, give assisted respiration. Oxygen or
a mixture of 5i carbon dioxide in oxygen should be administered by a qualified,person.
Keep victim warm and calm. Seek Immediate medical assistance. (Continued on last page.)

1"'n nlnTnini'i»i<l)riil'itnnniilnnnirilnmriiiif(niiiriiuiT>(iiiiiii
bwo AX CanariM* •!»•«« n» uwiMta.

iii'T"iiirtrnDnnrillHtiiTTii iirrm f̂mniiHii inHiiniiiiimibimiiiiiiiiiiiiii iduin
tmn> «• tmtnUttt «n vM ttottti of ntuMy «• «a>»i«iiB»b»o«r»ec»e>Oo»w»iue«tju'i

taitaoM Mtgna er aanMDutncti or iU uu. Site* UM Ur CufenSat ha it «m« 9*1 M <at * n» »rw«i. S mumn at MM* Mr MMO» at mi at t
incrapcn UB or «acuen of ra anna. OM St*ut a*t »• a<t**4 tan ant a int. t» an • (Baud to Ineu «tf»o".
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Page 2

HAZAMOWM MocTuna OP CTMW uauioi, SOUDO. on QAUB
Hydrogen sulfide will explode or burn over a wide range of mixtures in air. It.
becomes dangerously reactive when mixed vrith concentrated nitric acid or other
strong cocidizers such as sulfuric acid. Vapors will combust spontaneously when
mixed with vapors of chlorine, oxygen difluoride or nitrogen trifluoride.

PHYSICAL DATA
BOiUNOPOMT

-76.4°F (-60.2°C)
VAPONME3SUM

266.9 osia (1840 kPa)
3OUHMJTY M WATU

Soluble

uouio ammrt AT Mima rmrr _
57.11 Ib/ft3 (914.9 kg/m3) :

CM MMWTT AT T»*f 1 *»

.091 lbs/ft3 (1.45 kg/m3)
noon POINT

-122. 3"F (-85.7°C1
APKANANciAMQiKM shipped and stored as a liquid under its own vapor pressure. Vapor

colorless with a characteristic "rotten eaa" odor. Snaci fie aravitv (Airal.Q} ts
is
1,2.1

FIRE AND EXPLOSION HAZARD DATA
PLASM POINT ateraeo u«eo>

Gas
AWTO MMfTKM TOPCTATVmi

S54°F (290°Cl

Carton dioxiH^. dry <?heniieaT or water sorav

n.>nmiLi uMTS « rr VOUMS
LEL: 4.0 UEL: 44.0

ojtcnucAk chAumeATMM
MFC Class T

SPCOAb PIRK FHIHTVICI PMOC6D<MU

Shut off flow of gas. Cool surrounding fire-exposed containers vrfth water spray.
Fire fighters should use self-contained breathing apparatus. ,

UMUUIAI. rtU ANO B9VOOM1M HAZARDS
Hydrogen sulfide is slightly heavier than air so may accumulate in low spots and
may "travel" a considerable distance to a flam* or other source of ignition. "•

DATA

•̂££1
***** X

caNomcMreAvojo

Avoid heat, flame or other sources of ignition.
Me£M»ATWJUTT(«MM4^»MM) concentrated nitric acid, cr.iorine, nitrogen trifluoride,

difluoride or other strnna oxidTzin^ aaents.
o/.ygen

KAZAMDOUft DECOMPOgmON PHOOUCT8

Oxirfp«: of sulfur
HAXANOiapa.YicaaATio*

-^o^ »

COMOtnONI TO A VO(O

;:

SPILL OR LEAK PROCEDURES
TO IB TA«WI » CAMMATV«At. • IIIUAICD O« VliiD
Evacuate all personnel from affected area. Use appropriate protective equipment.
If leak 1s in user's equipment, be certain to purge piping with an inert gas prior
to attempting repairs. If leak is in container or container valve, contact the
closest Liquid Air Corporation location. !

Do not attempt to dispose of waste or unused quantities. Return in the shipping
container properly labeled, with any valve outlet plugs or caps secured and valve
protection cap 1n place to Liquid Air Corporation for proper d isposal .For
emergency disposal, contact the closest Liquid Air Corporation location.

EMERGENCY RESPONSE INFORMATION
IN CASE OF EMERGENCY INVOLVING THIS UATERIAl., CALL DAY OR NIGHT (800) 23V136B

OR CALL CHEMTHEC AT (800) 424-9300

32S00050 H2S/AIR E:\MSDS\AAP\AAP-232.TIF
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SPECIAL PROTECTION INFORMATION
•uMMToarnioTicnoNispwfriy** Positive pressure air line wltti mask or self-contair.ta
breathlna aooaratus should be available for emergency use.

vumuiTiQM
Hood with forced
ventilation.

bOCM.BBuurr TO prevent accumulation wteui.
above the TrfA for H^S
MBCMMHCM. Nta*4 ~ OTMOi

PKOTVCTM QLQVD

Neoprene or butyl rubber. PVC. oolvethylene
Itl PWBTVCnOM

Safety aoaales or al asses
OTtWN mOTZCTIVK MUlHMMr

Safety shoes, safety shower, evewash "fountains"

SPECIAL PRECAUTIONS4

WB<3»t UktOJIM (MHMMATIOM
DOT Shipping Name: Hydrogen sulflde (RQ-100/45.4) 1.0. No.: UN 1053
DOT Hazard Class: Flammable gas DOT Shipping Label: Flammable gas, Poison

tenet MMUTIOHS
Use only 1n well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure K750 pslg) piping or systems.
Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge line to prevent hazardous
back flow into the cylinder.

For iMXMrwJ nutting rvMRiawtfMona cantwH L'Air Liquid** Enefdoeid* 4* fez or "^mamma flit fimnnMnn funi'mi P-«,

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area
of non-combustible construction away from heavily trafficked areas and emergency
exits. Do not allow the temperature where cylinders are stored to exceed 130F (54C).
Cylinders should be stored upright and firmly secured to prevent falling or bei"g
knocked over. Full and empty cylinders should be segregated. Use a "first in- ri^t
out" inventory system to prevent full cylinders being stored for excessive per- •-:.
of time. Post "No Smoking or Open Flames" signs in the storage or use area. '...., -
should be no sources of Ignition in the storage or use area.

\
For •ddlttorwJ aoragt McammanaaLma eoncuU IVUr UquMrt Encyclopedia a* (Uzor Compreaad QMS Amecfeloh Pim0f.;«l Po.

l M.CXMMO IMHCNOATIOKS

Many metals corrode rapidly with wet hydrogen sulflde. Anhydrous (water content
<-40F or_C) hydrogen .sulfide can be handled in carbon steel, aluminum, Inconer3*,
stall-its® and 304 and 316 stainless steels. Avoid hard steels which are highly
stressed since they may be susceptible to hydrogen embrlttlemtnt from hydrogen
sulflde. . •;

OTMU T1OM OH PRECAUTIONS

Earth-ground and bond all lines and equipment associated with the hydrogen sulfide
system. All electrical equipment should be non-sparking or explosion proof. Do
not rely on the olfactory sense to detect the presence of hydrogen sulflde. Analytical
devices and instrumentation are readily available for this purpose. Perform frequent
analytical tests to be certain that the TWA fs not being exceeded.

Compressed gas cylinders should not be rufmed .sxcept by qualified producers of
(Continued on last page.)

O*. Ouammntn ol Trm
TI — •*«- Tg-^iTi-T -i — r-iirg fit irif i> n nrti

imMn. OecuMMivil 3««* •.•«! H<u» J^it Food vd Onig /Umir̂ me
mmgm nrim nf TH prrntufi -mtrn nur nnf tm ntrvtntt fitma. Tftm nmmm* .11 <mm uriiii) IHUHUU inouM
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Pafla4

UQUIO AIR CORPORATION
ALPtUCAZ DtVISMW

Recommended First Aid Treatment: (Continued)

Contact: PERSONS WITH POTENTIAL EXPOSURE TO HYDROGEN SULFIDE SHOULD NOT i
WEAR CONTACT LENSES.

Flush contaminated eye(s) with copious quantities of water. Part eyelids with
fingers to assurt complete flushing. Continue for at least 15 minutes.

Other Recommendations or Precautions: (Continued)

compressed gases. Shipment of a compressed gas cylinder which has not been
filled by the owner or with his (written) consent 1s a violation of Federal
Law (49CFR).

32600050 H2S/AIR E:\MSDS\AAP\AA2-234.TIF
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LIQUID AIR CORPORATION ALPHAGAZ
Specialty Gas

Material Safeiy Data Sheet

uouio AIS CORPORATION
*L*i*CAS OIVWOW

Ona California Plata, Suite 350
2121 N. California Blvd.

Wilnut Crack. California 94596
ISSUE OATfi OCT09EB1. IMS
ANO BEVT3IOMJ CORPORATE SAFETY DEFT.

PHQOUCT NAME
Isobutylene

TELEPHONE (415) 9774500
SMSflCENCY RESPONSE INFORMATION ON PAfiS 2

TRADE NAME ANO SYNONYM*

Isobutylene
CHEMICAL NAME AMD SYNONYMS Isobutene,
Isobutvlene. 2-Methyl orooene

FORMULA MoiecuLAA WEIGHT
(iso) C/iHg 55.03

CAS NUMBER
115-11-7

CMSMICAt FAMILY

Mono! ef in

See last page. HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE UMIT isobutylene 1s defined as a simple asphyxiant. , Oxygen
Jevels should be maintained at greater than 18 molar percent at normal atmospheric

•essure which is equivalent to a partial pressure of 135 mn Hq. (ACGIH. I984-85L

Inhalation: Moderate concentrations so as to exclude an adequate supply of oxygen
to the lungs causes dizziness, drowsiness and eventual unconsciousness. It also has
a. very mild anesthetic effect which might cause lack of co-ordination or lessened
mental alertness.
Skin and Eye. Contact: It 1s mildly irritating to mucous membranes. Due to its rapid
rate of evaporation, it can cause tissue freezing or frostbite on dermal contact.

TOXICOLOGICAL PRO?eflTIE3
It has a very mild anesthetic effect; however, the major property is the exclusion
of an adequate supply of oxygen to the lungs.

Frostbite' effects are a change In color of the skin to gray or white possibly
followed by blistering.

Listed as Carcinogen
or Potential Carcinogen

National Toxicology Yes D
Program No IS

I.A.H.C. Yes D
Monographs No IS)

OSHA Yes D
No S

RECOMMENDED FIRST AID TROATMCHT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO ISCSUTYLENE.
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE
COGNIZANT OF EXTREME FIRE ANO EXPLOSION HAZARD.

Sala^on: Conscious persons should be assisted to an uncontaminated area and •
ale fresh, air. Quick removal from the contaminated area is most Important.

, _.._onscious persons should be moved to an uncontamlnated area, given mouth-to-mouth
resuscitation and supplemental oxygen. Medical assistance should be sought inmediately

Dermal Contact or Frostbite: Remove contaminated clothing and flush affe:ted areas
(Continued on last page.)
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SOOUS MIzniAfiS Of OTH8K UOUIOS, SOUOS, OB OASC3

Isobutylene is flammable over a wide range in air.

C

PHYSICAL DATA
30IUHG POINT

i9.ia°F (-7.12*0
VAPOR PRESSURE

9 70°F (21.1°O - 38.43 osia (265 kPa)
SOLUBiUTY IN WATER

Insoluble '

UQWO DENsrrr AT aoiuMa POINT
39.09 lb/ft3 (626.2 kq/m3)

OAS OCNSITT AT ro«p t am
.148 lb/ft3 (2.37 ko/TTi3)

FRCEZMa POINT

-220.63°F (-140.35aC)
Ap*»tAi<ANC6A*iooooR Colorless gas with an unpleasant odor similar to that which
when burnina anthracite coal. Sneeiflc gravity 970°F fA- f r » 1.0) 1s 1.98.

is emitted

FIRE AND EXPLOSION HAZARD DATA
PIASH POINT (M6THOO USED)

-105°F (-76*0 Closed CUD
AUTO IQNTnON TEMPDUTUB6
869°F (465"C)

tBl£ UNITS % BY VOUJM8

LEI: 1.8 UEL: 9:6
BTIMOmSHIMQ MEDIA

Water, carbon dioxide, drv chemical
ELECTRICAt
Class 1, Grouo not specified^W^jj^^^^^jL^^SBj^^^^^^^^^'J^J^^J'^^^^^J^^^JL.^^^^^Jjl^^^^^^^^^^^^^^^^^^^^^^^^^ *^^^^^^^^^^^^^*^^^^^^^^^^^^^ • W

gggtAI. ARE FIGHTING PROCCDUfleS

^^sssible, stop the flow of isobutylene. Use water spray to cool, surrounding
comainers.

UNUSUAL PIRE AND EXPLOSION HAZARDS Isobutylene is heavier than air and may travel a considerable
distance to a source of ignition. Should flame be extinguished and flow of gas
:ontinue, increase ventilation to prevent Hanmable mixture formation in low areas or €

REACTIVITY DATA
STABILITY

Uninbl*

SUM* ' ! X

CONOmOMS TO AVOID

•i

INCOMPATTBIUTY (*Utw*al» la neid) • ]
Oxidizers

HAZAftCOUS OCCOMPCSmOK PRODUCTS

None
HAZARDOUS POLYI

M*T Occur

Will N« Occur

WERIZAT1ON

;x

CON04T1OM TO AVOlO

SPILL OR LEAK PROCEDURES
36 TAICEN IN CASE MATEDUI. IS ROEASSD OR SPILLED

Evacuate all personnel from affected area. Use appropriate protective equipment.
If leak is in user's equipment, be certain to purge piping with an inert gas prior
to^ttempting repairs. If leak is in container or container valve, contact the
clHlst Liquid Air Corporation location.

WASTE OlSPOSAC METHOD
Do not attempt to dispose of waste or unused quantities. Return in the shipping
container properly labeled, with any valve outlet plugs or caps secured and valve
•nrotection cap in place to Liquid Air Corporation for proper disposal. For
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SPECIAL PROTECTION INFORMATION
•E4pi«AToirrr«oTBCTio»Ms<».eayTT»«» Positive pressure air-line with mask or self-contained
^breathing aooaratus should be available for emeraencv use.
VENTILATION
Hood with forced
ventilation |

I.OCALEXHAUST TO prevent accumulation
above the LEL.
M8CMANJCAI. (C«l)

In accordance with electrical codes.

3P4OA1.

OTHE*

pRorEcmve QLOVES
Plastic or rubber

SYS PROTECTION

Safatv gaaqles OP glasses
OTHER PROTECTIVE EQUIPMOrT

Safpty Chop-;, safety shnwer, pyawath "fmjnrain"

SPECIAL PRECAUTIONS1

SPECIAL LABELING INFORMATION
DOT Shipping; Name: Liquefied petroleum gas DOT Hazard Class: Flammable gas
DOT Shipping-Label; Flamnable gas_________I.D. No.: UN 1075 ___

•
5PS

3P80AL MAM0UNQ DSCOMMENOATIONS

Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag,-slide or
roll cylinders. Use a suitable hand truck for cylinder movement. Use a pressure
reducing regulator when connecting cylinder to lower pressure (<250 psig}: piping or
systems. Do not heat cylinder by any means to increase the discharge rate of product
from the cylinder. Use a check valve or trap in the discharge line to prevent
hazardous back flow into the cylinder.

For additional handling recommendations consult L'AIr Uquififi's Pneydopadla da Gaz or Compressed Gaj Association Pamphlet P-t.

SPSCUL STORAGE AeCOMMENOATtONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area of
non-combustible construction away from heavily trafficked areas and emergency exits.
Do not allow*the temperature where cylinders are stored to exceed 130F '54C).
Cylinders should be stored upright and firmly secured to prevent falling or being
knocked over. Full and amptry cylinders should be segregated. Use a "f'rst in-first
out" Inventory system to prevent full cylinders being stored for excessive periods
of time. , Post "No Smoking or Open Flames" signs in the storage or use area. There
should be no! sources of ignition 1n the storage or use area.

For additional storage roeomniendadona consult L'Alr Liquids'* Encyclopedia de Gaz or Compressed Gas Association Pamcniet P-1.

SPECIAL PACKAGING RECOMMENDATIONS

Isobutylene 1s noncorrosive and may be used with any common structural material,

OTMCH AECOMMGNOAT10NS OA PRECAUTIONS . ^

j^prth-ground and bond all lines and equipment assodated-with the isobutylene system.
Wnectrical equipment should be non-sparking or explosion proof. Compressed gas

cylinders should not be refilled except by qualified producers of compressed gases.
Shipment of a compressed gas cylinder which has not been filled by the owner or
with his (written) consent 1s a violation of Federal Law (49CFR).
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Pag* 4

LIQUID AIR CORPORATION
AlPHACAZ DIVISION

RECOMMENDED FIRST AID TREATMENT: (Continued) :|i

with lukewarm water. DO NOT USE HOT WATER. A physician should see the patient
promptly if the cryogenic "burn" has resulted in blistering of the dennal surface or
deep tissue freezing. I

WEIGHED AVERAGE: EGOSUBE T-TMT*P (Continued)

TWA (CSHA, 1385) for LPG (Liquefied Patroleum Gas) is 1,000 P2M.

C



Gensurn.P'jblisning Ccrp.
One C-snium P'.î T

Sc.-.er.scacv, y^ I23C--i-5$0
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A/o. K
rjzL Safer! Dc:z Sheex Collector.

Isopropyl Aicohoi
*"T'Nc~5: 2 C2.

Dan of ?7=c2r2::cn: ?:3^

MSDS No. 324
Revision: A. :0/'93

Section 1 - Chemical Product.and ComDanv Identification.
Prxxiuci'CieEicai None: Isaprcpyi Alcchci
Chemical Foraula: (CK-thCI-ICK
CAS No.: 67-63-0
Synonyas: Dimethyl carbisoL 1-hycrsxyprcpanc. I? A. Ischci. L-ssol, isoprcpanoi. PtcohoL 2-prcpancL «r-prcpyl alcohol.
rubbing alcohol, Specrar.

Derivadoa: Treating propylene with suifuric add and chea hydrciyziag or direct hydnnon of prcpyiene using superheated steam
Most commonly available as rubbing alcchol (70% I?A).

General Use: As a solvent fcr gums, shellac, and essential oils, chemical intermediate, dehydrating agent, vehicle for germicidal
compounds, de-icing agent for liquid fuels: fcr denzunng xhyi aicchoL. preserving pathological specimens: in extraction of
alkaloids, quick-drying inks and oils, and an ingredient of skin lotions, cosmetics, window cleaner. Liquid soaps, and
pnar=aceaticals.

Vendors: Consult che latest Caanicsi Week3uyen' Guide. W

2". ̂ GbmDOSition.^ Information-
Isopropyl alcohol. lOO^ vol. Most commonly sold as 70% isopropyl alcohol (rubbing alcohol).

OSHA PELs NIOSK REL
8-hr TWA: ^00 ppm (980 mg/m3) 10-hr TWA: *00 ppm (980 mg/m3)
STEL: 500 ppm (1225 mg/m3) • STEL; 500 ppm (1225 mg/m3)
AC GIH TLVs ID LH Level
TWA: iOO ppm (983 mg/m3) 12.000 ppm

' STEL; 500 ppra (1230 mg/m3)

DFG (Germany) MAK
TWA: AGO ppm (980 mg/m3)
Category H: Substances with

systemic efeca
Half-life: < 2 hr
Peak Exposure Limit: 300 ppm,
30 ""'"- average value, •Vshift

Vacated 1989 Final Rule f ;

•Cr£r?r£rCr Emergency Overview
Iscprcpyl alcohol is a highly flammable, volatile liquid. It is considered more toxic than ethyl alcchol. but
less toxic than me±y{ alcohol Inhalation can cause irritation of che eyes and respiratory tract and central
nervous system depression at high concentrations. Repeated skin contact may cause dermatitis. Systemic
taxiciry appears to occur mostly in cases of heavy ingestion or inhalation. There is recent evidence that skin
absorption may be more likely to cause systemic effect than previously thought.

Wflsoa
Risk
Scale
R 1
I 2
S 2-
K 3

Ten

HMIS
H 1
F 3
R 0

PPE/
*SetS

Potential Health Effects
Primary £207 Routes: Inhaknon, ingesdon. skin contact/absorption.
Target Organs: Eyes, skin, respiratory system.
Acute Effects
Inhalation: Vapor inhalation is irritating to che respiratory tract and can cause central nervous system depression
at high ccncencations. Volunteers exposed to •*00 ppm for 3 co 5 min experienced mild eye and respiratory
itritacon. At 300 ppm. irritation was not severe, but most people found the air uncomfortable to breathe.
Eye: Exposure ca the vapcr or direct contact with [he liquid causes irritation and possible caracal bums.
Skin: Seme irritation may occur after prolonged exposure.
Ingestioa: Accidental ingesdons have provided che most informauon on isopropyl alcohol coxicity. Symptoms include nausea
and vomiting, headache, facial flushing, dizziness. lowered blood pressure, mental depression, hallucinations and distoned
perceptions, difficulry breathing, respiratory depression, sajpor. unconsciousness, and coma. SGdncy insufficiency including
oliguria (reduced urine excretion), anuria (absent urine excretion), nitrogen retention, and edema (fluid build-up in risTiict) may
occur. Cr.e post-moram examination in a case of heavy ingestion showed extensive hemorrhagic cacheobronchitis. broncho-
pneu.T.cnii and hemorrhagic pulr.onar/ sdima. Deaih can ocrr in 2* co 26 h post-ingestion due :o respiratory paralysis.

Cardcog-nidry: NT? and OSKA do not list isopropyl aicohoi as a carcinogen. The IARC has mdisd i?A and lus classified it
as Cass-3 (ur.cLissicable. inadecuace human and animal evidence). There appears co be on association between che
/niiM-ccrars (srcng add process, rather than fJie aicohoi itseif) of isocrcpanoi and parasinus cancer, but '.his may be due 'A •."»«
diisoprcpyl suifate or iscprcpyl oil by-js'oducis.

Medical Conditions Aggravated by Long-Term Exposur:: Derrr.atitis or respiratory or kidney disorders.
Chronic Effects: R;pe2:ed sica ccntac: can cause drying ct" skin and delayed hypersensitivity reacicns in sorr.e :ndi\-iduals.



MSDS No. 32-i Isoproovl Alcohol 10/93
Oder: liccrccyi aiccr.ci Is cxiiiisd La T.S :ciiy a ac;isr.s where Li .s er.crr.ed :y -".a ii^-gs cr <ic.-.evs. Seme acs—ru: .T_ay be,.
furJ:;.- -ssaciiisi a acr.a:s. fcrmair. ar.d :~r.ai!y csrrcn die-sic':. Prccacis :rc: is-^ai dcse 3 2^ .r.L.

Seciion 4 - First Aid Measures "•"
Iahaia::or.: ?.;.T.OV- ;xcci;i perse n a frier, air and lucpcr. brsci'.:.".; zs .-.;tti;c.
Eye Conzzc:: J^o -ar aiicw VJCU.T. a rue or iceep eyes ughtly shut. Cir.tiy iif: syeiids ar.d flush immediacy and ccn±:ucusiy

•wit.-. flcccir.; irr.cur.a e: --aisr until :rsr.s?cr.sti 3 an srr.erssr.cy medical fsciliiy. C-nsuir. a physician Lrr..r.ic:ats:y.
Skin Contact: Quiddy rsrr.ove ccatarainaisc clcthL-.g. Sin» -*ith deeding an-.cuna af watsr fsr 31 Isas; 15 min. Wash sxpcse
area --wit:: scap and '^atsr. ?sr ^ddsr.ed or iiistsrsd skin, csnsult a physician.

Ing*siion: Never jive anything by mouth to an uncsnscious or convulsing person, Ccntac: a coiscn csntrol csnier. Unless the
poison ccr.trci csr.^r advises otnervise, havs the zonsdous arji sLer. person drink I to 2 glasses of -vater a dilute. Vomiting
may bs ccntraindicaisd because of (he opid onse: of csntral .".er/ous syssrn desrsssion, Gassic lavage is jjrsfeirsd.

After fir:: aid, get appropKare in-plane, paramedic, or cammunuj mediczl support.
Note to Physicians: Diagnostic 2SC acsicne in urine.

Section 5 - Fire Fiahtins Measures
Flash Point: 53 7 (12'Q . NF?A
Flash Point Method:-CC
Burning Rate: 2J mm/min.
Autoignition Temperature: 7507(399'C)
LEL:2fo'v/v
UEL: 12.7 % v/v at 200 7
FTammafailiry Classification: Class IB Flammable Liquid
Extinguishing Media: Carbon dioxide, dry chemical, water spray (solid streams can spread fire), alcohol-
resistant foam, or fog.

Unusual Fire or Explosion Hazards: Container may explode in heat of fire. Vapors may travel to an ignition source and flash
back. Iscprcpyl alcohol poses on explosion hazard indoors, outdoors, and in sewers.

Hazardous Combustion Products: Carbon oxides and acrid smoke.
Fire-Fighting Instructions: If possible without risk, move container from fire area. Apply cooling water to container side until

after Sre is out. Say away from ends of tanks. For massive Ore in cargo area, use monitor nozzles or unmanned hose
Iders: if impossible, withdraw and let nre burn. Withdraw immediately if you hear a rising sound from venting safety device

or notice any tank discoloration due 33 fire. Do not release runoff from fire control methods to sewers or waterways.
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition producs. wear a self-can rained breathing
apparatus (SC3 A) with a full facepiece operated in pressure-demand or positive-pressure mode. Strucairai firenghten1

piotecsve clothing provides only limited protection.

-^^'^-^^Section 6 -AccidentalRelease-Measures-"'
Spill /Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition
sources. Geanup personnel should protect against vapor inhalation and skin/eye contact Water spray may reduce vapor, but
may not prevent ignidon in closed spacts.

Smail Spills: Take up with earth, sand. vermicuJite, or other absorbent, noncombusnbie material and place in suitable containers.
Large Spills

Containment: Per large spills, dike far ahead ofliquid spill for later disposal. Do not release into sewers or waterways.
Regulatory^Requirements: Foflow applicable OSKA regulations (29 CFR 1910.120).

gmz^-n-v"• -^w^^r-Section ?•- Handling ari
Handling Precautions: Use non-sparking tools to open containers.
Storage Requirements: Store in-a cool. dry. well-ventilated area away from heat ignition sources, and incompanbles (Sec 10).
Install elecrid equipment of Class 1. Group D.

Section. 8 - Exnosure Controls /Personal Protection •:?.'%
Engineering Controls: To prevent static sparks, ilecricolly ground and bond all equipment used with and around ff A.
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne levels below OSHA PELs (See. 2). Local
eshaus: ventilation is preferred since it prevents contaminant dispersion into the work am by concslling it at its source^103)

Administrative Controls: Consider prerlacirr.er.t and periodic medical exams of imposed workers with emphasis on che skin,
kidneys, arid respiratory sys^r.. 3e exra cautious when using !?A concurrently with carbon terachlcride because animal

dies have showa it enhances carbon asacr.lcride's axiciw.
ve C!othing,'Equipment: Wear chemically prctec'jve gloves, beets, aprcns. and jaur.^ea \n prr/er.t prolonged or

repealed skin ccr.uci Nitr.ie rubber (Tjreskiraugh time > 3 hr). Neoprsne and Tsf.on (breaichraugn time > -i hr) are roitacle
materiis for ??£. Do not i^e ?v A. ?VC or natural rabber (break'Jrcugh time < I hr). Wer protective syegbsses or chemical
safety jcts:::. p-erOSHA ;ye- and race-protection regulations (-? C7?. I9 ;.0.ijj). Because contac: lens use in incus—/ is
controver::ai. istaclish your own policy.

•̂Proc
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10/93 Isooroovl Alcchol
M.

MSDS No. 324
Respirator/ Protec^on: Ssek professicnal ad-nce jsisr a respirator se:±c-cr. arc use. rcilcw CSHA respirator reg
CF?. 1510.:2-} ir.ti. if ::ecessar/. wear a MSKAfNiCSK-iscrcvcti res=irs«r. ?cr < ICCO rprr.. us: any powersd. lir purifying
rescira^rr we.-. cTjarJc vapcr zarrrdgcs or my csemicai carriage resp:.-a:cr wit.-. 2 :"uil ic:p:=r: ir.d srgi-jc vapcr carr:d5:(i).
Per < '.Q.CCO rprr.. us; my sucpiied-air respirawr (S.-.R) operated in ccr.iir.ucus-^cw r.cce. rcr < I2.CCO ppm. use any air-
purifyir.s. ruii facrc-.sce rts=:raxr (gas mask) with a chin-ir/ie. :rcr.:-:r back-rr. cur. :eti crpr.ic vs^or :ar.:sar cr any SC3A or
SAR wit.-, a full :accr:sc3. Per srr.er7tr.cy or tr.ra==; ir.a arJciowr. car.cer.ratiar.s. 'use ir.y SC3A or iAR (with au.-:Iiar/
SC3A) wj« a r.iil icepiece and cperatrd in pressure-de.-sand cr ccser pccuve-presrure .T.oce. ?sr rssrgsr.cy or ncnrcucne
operlccr.s (ciear.ir.g spills, reac^r vessels, or sarage anxs). wear an SC3 A. Warrlr.zl Air-f^f-jinj respirtzsrs do not srates:
wcrxers in ox?$ir.-def.cie.it ssnaspheres. If resptratcrs are used, OSH.A. requires a tnicss, respiratcry pratecaon program that
inciadirs at lease medical cerdncanon. aaining. St-asdng. periodic environmental tr.onia:ringf aaintenaace, inscecdon,
deaning. and ccnvenie.ni. sanitary siORge areas.

Sa/erj Starions: Make available in the work area emergency eyewash sations, safe:y/quick-drenca showers, and washing
Polices.

Caaaminated Equipmenc Sesame canominaud work clothes frcm srte: clothes. Launder before reuse. Remove isccropyl
alcchol from your shoes and clean personal protecdve equipment.

Cammeng: Never eat. drink, or smoke in work areas. Ptacdce good personal hygiene after using isopropyi alcohol, especially
before eating, drinking, smoking, using the toiler, or applying cssmedcs.

*^ffiiaa£:*-:a-v.- .:*•-••** ,̂ «^ ••• •-• C^iHinrr 'Oir:"R~Sr!:^:..:.-;X:-».. . •• . •r'.Vx'-.xiiSv • . OCUJOU J-m

Physical State: Liquid
Appearance and Odor Colorless widi a slight odor and
bitrsr case.

Odor Threshold: 22 ppra*
Vapor Pressure: ~ mm Hg at 25 7 (77 "Q
Saturated Vapor D«nsiry(Air= 1.2 kg/re3.0.075 Ib/ft3):

L2TA kg/m3 or 0.080 tb/ft3

Formula W«ignc 60.C9
Density (H2O=U at 4 *Q: 0.78505 at 687 (20 "Q
Water Solubility : > 10 <-a
lonizanon Potential: 10.10 eV

rang: fratn I co u trijh as 610 ppm.

Other Solubilities: Soluble in alcchoL ether, chloroform, and
benzene. Insoluble in salt solutions.

Boiling Point: 180J T(82J *C)
Freezing Paine -129.1 7 (-89 J 'Q
Viscosity: 2.1 c? at 77 7 (25 *Q
Refraction Index: IJ75 at 63 7 (20 *C)
Surface Tension: 20.8 dyne/cm at 77 7 (25 *Q
Critical Temperature: *5f 7 (235 *Q
Critical Pressure: *7 aim
OcanolAVater Partition Coefficient: log Kow * 0.05

Stability: Iscprcpyl alcohol is stable at room temperature in closed containers under nonnai sxrage and handling conditions.
Polymerization: y^yirrjqrre pclymerizatiofl does not fx_"uf.
Chemical Incompatibilities: Include acealdehyde, chorine, ethyiene oxide, adds and isocyanates. hydrogen > palladium.
aiirafarm. oleum, phosgene, potassium r-butoxide. oxygen (forms unsuble peroxides), irinuromediane. barium percnlcrate,
tesafluorobcrats. chromium dioxide, sodium dichromais > sulfuric acid, aluminum, aluminum triisopropoxide. and oxidizsrs.
WiH amck some forms of plastic, rubber, and csatings.

Canditiou to Avoid: Exposure to hmr. ignirion sources, and incompatible^.
Hazardous Decora position Products: Thermal oxidanve decomposition of isopropyi alcohol can producs carbon oxides and
acrid smoke.

'•'.% Sectfon'll- Toxfcolbgfcilliafonnatibri

Eye EJTeca:
Rabbit, eye: 100 mg caused severe irritation.

Skin Effects:
Rabbit, skin: 5CO tng caused mild irritadcn.

Reproductive:
Rat inhalation: ]fCO ppm/7 hr given tram I to

19 days of pregnancy caused feiotcxicity.

Scs NICSK. .?"CI iNT30«CCCO). T

Toxidty Data:"
Acute Oral ElTeca:
Human, oral. TDLa: 223 mg/kg caused hallucinations, distcned
percepdons. lowered blood pressure, and a change in pulse rate.

Euman, oral. LD\^: 3570 mg/kg caused coma, respiratory depression,
nausea, and vomiting.

Rat, oral. LDfo: 5Qi5 mg/Tcg caused a change in righting reflex, and
somnolence (ser.eral depressed acuvtcy).

•••Section 12'- Ecological Information
icotoxicity: Gucciis (Pjeciiic rer.:-Jc~) LC:-Q = ".CcO pprr./7 days: fair.ead ,-ninncw (Pi.rx;.~^i<:: jrj/rr.'cr) LCjQ = 11.330
mg,'L.'l hr. SCO = 133 ̂ /'5 days.

- - - - - - - . . _ . . _ . _ . . . . . . . . _ _ . _ . — . . . . . ._....... ? a z e 3 a f -
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MSDS No. j24 Isopropyl AJcohol __________________10/93
Environment^ Degradation: On soii, I? A wiil voiauiize or leach into- groiir.dwater. Biodegradaticn is possible but rates are nos-

found ir. zv^Iisic liiinrurs. It wiil volatilize (esz. half-axe a 5.- days) cr bicdegrade in water. It is aa ixpecisd to
rcncsrrs:: in ::sh. In ie air.it rsaca with photochestically produced hydroxyl radicals with a half-life of one to several

rs. Because it is soluble. removal by :ain. snow or other precipitation is possible.

••• Section 13 - Disposal Considerations
Disposal: Micrcbiai dejndaccn is possible by oxidising iscpropyl aicchci a acsane by members ox che gtnus Dcsuifaviaria.
Spray WOSM L-.B incinerator (permit-approved facilities oniy) equipped with an afterburner and scrubber. Isopropyl alcohol a
be seuisd ou: or" water spills by sailing with sodium chloride. Note: Salt may hana aquanc life, so weigh the benents against
possible harm before application. Contact your supplier or a licensed contractor for derailed recommendations. Follow
applicable Federal, sats, and local regulations.

Container Cleaning and Disposal: Triple rinse containers.

.Section 14 - TransDort Information-
DOT Transportation Data (49 CFR 172.101):

Snipping Name: Isoprcpanol or Packaging Authorizations Quantity Limitations
isoprcpyl aicchol . a) Exceptions: 173.150 a) Passenger, Aircraft, or Raflcan 2 L

Snipping Symbols: - b) Non-bulk Packaging; 173.202 b) Cargo Aircraft Only: 60 L
Hazard Class: 3 c) Bulk Packaging: 173.24!
ID No- UN 1219 Vessel Stooge Requirements
Packing Group: n a) Vessel Stowage: B
Label: Flammable Liquid b) Other: -
Special Provisions (172J02): Tl

EPA Regulations:
isted as a RdA Hazardous Waste Number (40 CrR 261.21)

RCRA Hazardous Waste Classification (40 C?R 26L21): Qarac.Tfstic of Igniiability
md (Unlisted Eazardous Waste, Characeristic of Ignitabfliry) as a CZRCLA Hazardous Substance (4Q CrR 302.4) per

•U. Sec. 3001
JSSCLA Repcnabie Quantity (RQ), 100 Ib (45.4 kg)
SARA 311/312 Codec 1.2.3
TJfffrf as a SARA Toxic Chemical (40 C?R 372.55); o/i/y persons who jnarafscrjn by the sarong add process are subjec:: no

supplier noaf.fi~.rian,
SARA EHS (Extremely Eazardous Substance) (4Q C?R 355): Not listed
OSHA Regniations:
Listed as an Air Contaminant (29 C?R 1910.1000, Table Z-1.2-1-A)

£* ""i.-»v •* ^"•""••/̂  ^H- """" T 1* - '"I * •••••".;*.. •>.f^* .̂'yo :̂;:v.-.;>,-^>».w'-:*~::a
Section Ifr -Other 'LlfonnatlOtt:.. • ••-.̂ S^^ '̂%^

; R*f«a-eace3.- 73. 103. 124.126.127,132,136, 139.148.153.159. 164. 167, 168, 176,187
i
Prepared By—!——,_____MGarmon,BA
tadostriai Hygiene Review __PA Roy. MPH. OH
Medical Review ________TThobura. MD, MPH

Disclaimer: Judgments as to die suiabilicy of imarmacan herein for die purchaser's purposes are necessarily die purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Geainm Publishing Corporation
extends no warranties, makes no f-p'Ty-81"^""^. and assumes no respcnsibiiicy as to the accuracy or suitability of such
information for application a die purchaser's intended purpose or for consequences of its use.

3= - or" -



LEVER DEVELOPMENT US 10:2018408295 flPR 30'96 8 = 28 No.001 P.02

MATERIAL SAFETY DATA SHEET
NOTE: This Material Safety Data Sheet (MSDS) Is prepared for
Industrial/commercial use situations. The preparation of this MSDS may be
required by law but this is not an assertion that this product presents a risk in
the normal consumer use situation.

LEVE

1. PRODUCT IDENTIFICATION

PRODUCT (AS LABELED):

GENERAL USE:

MANUFACTURER'S NAME:
ADDRESS:

BUSINESS PHONE!

DATE OF PREPARATION
MSDSl:

Dove* Dishwashing Liquid

A consumer hand dishwashing liquid

LEVER BROTHERS COMPANY
390 Park Avenue
New York, NY 10022

212-688-6000

8/01/95
C024, Replaces version dated 2/2/95

2. COMPOSITION and INFORMATION ON INGREDIENTS

INGREDIENTS: The cleaning agents ki Dove are btodagradabla. Dov» contains no photptorou*.
EXPOSURE LIMITS IN AIR*

crraAiNAMt

Artmanturt Ukrl \nt*tnt tuletm*

Arananfcn jJmhd o<hoiyn^olo

tatfto-Mrf ittto <no«o«h«i<limU*

Sodlixn vr> iUla«it>

CAW

IH141-*

NA

NA

NA

M-l>-fc

AOOM

TIV

NA

HA

NA

NA

ana.
nwAn*

HA

NA

UA

NA

IU

OCHA

PU.

NA

NA

MA

NA

lOOOppm

eta

NA

NA

NA

NA

•fie. fectfen 12. far DCFIM1ION OF TERMS

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: EMERGENCY OVERVIEW: This produot h a liquid detergent with a perfumed cxfw. It
w risk other Thin • poaaUa slip hazard In the ov»nt pi p spa.

CO!ENTIAL HEALTH EFFECTS:

Dove* DtSl>WWWfK) Liquid MSDS - Peg* 1



LEVER DEVELOPMENT US 10:2018408295 flPR 30'96 8:28 No.001 P.03

CONTACT WITH SKIN: No Inflation with brief conuict. fos»U>te Irritation from prolonged or rcpoaiuri Industrial contact.
CONTACT WITH EVES: May ft»u«o mid Irritation and dacomfort.
INOESTION: May causa gastrointestinal Irritation with naimaa, vomiting, and detaymJ dtarrtiea.
INHALATION: WliDa Inhalation of a product mial la unlikely, such exposure may OVUM trandom u|>pw respiratory trchailon.
CHRONIC HEALTH EFFECTS: None expected.

CONSUMER PRODUCT PRECAUTIONARY STATEMENT: Nut tor usa In automatic dteliwuhur*. Do not mix with chlorine bleach or
Other household clearing products. KCCP OUT OH REACH OP CHILDREN.

4. FIRST-AID MEASURES
SKIN EXTOSURG: Wiiwi wrrh wmer.
EYE EXPOSURE: Flush willi water for 1B minutes.
INStSTlON: Do not Induce vomiting. Drink a glass of milk or wutor.
INHALATION: Move Individual to fresh ulr.
Now. If symptoms peialst, sank medical attention.

B. FIRE-FIGHTING MEASURES

FLASH POINT: No flash to 200 f..
AUTOIQNITION TEMPERATURE: Noi uppBcabta.
FLAMMABLE LlMITSdn air by volume,*); Not applcaMo.

EXTINGUISHING MATERIALS: Not applloabla.

WttOf Spray: Yea Carbon Olojdda: YB» Foam: Yes
Dry Chemical: YDS Halotv YM

UNUSUAL FIRE AND EXPLOSION HAZARDS: Product I» not comtxutlUe. UtO appropilnta lira airrinoiilaNnfj ao îi for iho packaging
material.

SPECIAL FIRE FIGHTING PROCEDURES; None.

6. ACCIDENTAL RELEASE MEASURES

SRI L AND LEAK RESPONSE; Dlipnsnl I* to bo performed In oompllanao with applicaUu luw«. Small or household quuiillllua may b«
(flupoaed of In refuse or sowof. Product uoirtalni Uodagradabte InQrodienU. Corrtairm no phosphorous. Tw larga (induntrid) raloasoa,
prevent spill from omerbig a waterway. AbiorOent material* may bm uaad.

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICF6: Uso posonal protaetlva •qulpment appropriato fat th« i««k.
STORING AND HANDUNQ PRACTICCS: Norm oqulrad with normal uco.
PROTECTIVE PRACTICES DURING MAINTENANCt OF CONTAMINATED EQUIPMbNT: UKQ personal protociiw aqiiinmRnt when
contact Is Ilkwly.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENQINFERING CONTROLS: Use with adaouato vomUauon. Maehanlojri ventilation not normally mqulrad durlno
normal operation.
EYE PROTECTION; Wvar Barely glaaaaa.
HAND PROTECTION: Woar rubbot ujovus tor prolonastf contact.

Dovir* Dishwashing Liquid MSDS - Page ?



LEVER DEVELOPMENT US ID:2018408295 flPR 30'96 8 = 29 No.001 P.04

OODY PROTECTION: Mono required.

9. PHYSICAL and CHEMICAL PROPERTIES

VAPOR DENSFTY: Not applicable. EVAPORATION RATClwater-1): 1
SPECIFIC QRAVITY:1.032 • 1.048 MELTING POINT OR RANGk: < 0 C
SOLUBILITY IN WATER: sokibta. BOILINO POINT:> 100 C
VAPOR PnCSSURE.mm Hg @ 20 C;(opprwdmotetv) 18 pH(1 % aokittonl: 6.0 • 6.9 (at ia)
APPEARANCE AND COLOR: Thto liquid la a pluaanul aiMlIng. BBppory, opaqM* wMta solution.

10. STABILITY and REACTIVITY

STABILITY: Stable.
DECOMPOSITION PRODUCTS: Nona.
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Do not mix with chlorine bkiach.
HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID: Do not u*« In autamutlo d!«hwa«hor.

11. TRANSPORTATION INFORMATION

THIS MATERIAL IS NOT HAZARDOUS AS DLTINED BY 49 CFR 172.101 DY THE U.S. DEPART MbNl Of
TRANSPORTATION-

PROPER SHIPPING NAME: Not applicable.
HAZARD CUASS NUMBER and DESCRIPTION: Not applicable.
UN IDENTIFICATION NUMDCTfc Not applicable.
PACKING GROUP: Not applicable.
DOT IVNBELIS) HbQUinCD: Not applloahto.
BMFRGENCY MESPONSC GUIDE NUMBER: Not OppHcaMo.
MARINt KOLLUTANT: Not sppliuiblo.

CANADIAN TRANSPORTAIION OF PANOEROU8 GOODS nEGULATlONa: THIS MATLHIAL IS NOT C1VS8SIFIED AS-
DANGEROUS GOODS*.

12. OTHER INFORMATION

PREPARED LEVER BROTHERS COMPANY
BY: NEW YORK, NY 10022

Th* Information oonuinad M thlt USDS !• batod nn rt*<t uMoh It bclbved ta ba lU înta. White Lavar Brolhore Canipmiy lighevoi that
Uu» (ttla conialntd hordn comply wllh 10 CFR 1910.170ft (lay am not to ba t«k*n H • unmanly or representation for wHcli l«vw
Bratnara Cotnpvny auuma* lagal rMpondtintv. Tnay tf* ollar*d (otorv tor you* eoniMaratlon and Yorlttemtoiu Into MSDS Is not
prepared for oon*i«nor u*a »Hu«llofi9.

Dove* DtoliwH«lin9 Liquid MSDS - Page 3



APR-23-SS 13.33 FROM.WITCO SALES ENG . 10.8143681363 PACE 10/16

W I T C O M A T E R I A L S A F E T Y D A T A S H E E T

KENDALL NON-DETERGENT MOTOR OIL, ALL SAE GRADES PAGE 2

FIRE AND EXPLOSION DATA. —— SECTION III
•""• • ' ~ -1 •" -——— —— I -.1. I —— __ ————— - ____,!! ..I __, I ,

Special Fire Fighting Procedure^;
Do not use water except as fog.

Unusual Fire and Explosion Hazards;
none

Flashpoint; (Method Used) Cleveland open cup greater than 190'C (380*F)
Flammable limits %; not applicable
Extinguishing agents;

Drychemical or Waterfog or COz or Foam
Closed containers exposed to fire may be cooled with water.

HEALTH HAZARD 'DATA —— SECTION 17 ___ ____ __

Permissible concentrations fair) ;
If used in applications where a mist may be generated, observe a TWA/PEL of 5
mg/ra3 for mineral oil mist (OSHA and ACGIH).

Chronic effects of oyerexposure;
Prolonged or repeated skin contact may cause dermatitis (skin Irritation)

Acute toxicolooical properties;
no data available

First Aid Procedures :
Eyes; Immediately flush with large quantities of water for at least 15

minutes and call a physician.
skin contact; Remove excess with cloth or paper. Wash thoroughly with soap and

water.
inhalation; Remove victim to fresh air. Call a physician.
If Swallowed; Contact a physician immediately.

. SPECIAL PROTECTION INFORMATION —— SECTION V

Ventilation Type Required f Local. mecftanical^gpocial) ;
Local if necessary to maintain allowable PEL(perraiss1ble exposure limit) or
TLV(threshhold limit value)

Respiratory Protection f Specify type I;
Use NIOSH/MSHA certified respirator with dual organic vapor/mist and parti culates
cartridge if vapor concentration exceeds permissible exposure limit.

Protective Gloves ;
neoprene type

Eve Protection;
chemical safety goggles

Other Protective Equipment:
none

(Continued on next page)



APR-2S-B6 13.38 FRQM-WITCO BALES BNC . ID • 8143B8 1 363 PACE 11X1B

W I T C 0 H A T E R I A L S A F E T Y D A T A S H E E T

KENDAU. NON-DETERGENT MOTOR OIL, ALL SAE GRADES PAGE 3

HANDLING OF SPILLS OR LEAKS —— SECTION VI

Procedures for Clean-Ut>:
Transfer bulk of mixture Into another container. Absorb residue with an Inert
material such as earth, sand, or vennicuHte. Sweep up and dispose as solid waste
in accordance with local, state, and federal regulations.

Waste Disposal:
Dispose of in accordance with all applicable federal, state and local
regulations.

SPECIAL PRECAUTIONS —— SECTION VII

Precautions "to ba "taken In handling and storages
Do not handle or store at temperatures over

Ma^r JLnrmii Storage Tempajrat|r^Q ; 38*C (100*F)

TRANSPORTATION DATA —— SECTION VIII ________________________________

D.O.T.; Hot Regulated
Repo ratable Quantity; not applicable
Freight classification; Petroleum Lubricating 011

^Transportation
none

ENVIRONMENTAL/ SAFETY REGULATIONS- —— SECTION IX

This product does not contain any chemical 1n sufficient quantity to b« subject
to the reporting requirements of Section 313 of Title III of the Superfund
Amendments and Reauthorization Act of 1986 and 40 CFR Part 37Z.

COMMENTS

» STATE REGULATORY INFORMATION:
Pennsylvania Worker And Community Right To Know Act: This product contains the
following ingredlent(s).
Hydrocarbon Oils CAS. NO. 8020-83-5
The additive mixtures in this product have been declared a trade secret by the
additive manufacturers.

(Continued on next page)
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W I T C O M A T E R I A L S A F E T Y D A T A

KENDALL NON-DETERGENT MOTOR OIL. ALL SAE GRADES

(COMMEHTS continued)

Prepared by; Robert Kellan _________
£itle; Group Supervisor, Lubricants Testing, Maintenance, and Safety
original Date; 05/18/81 Sent to: _____________________
Revision Date; 08/09/94 ____________________
Supersedes : 04/01/93 ____________________
Date Sent___;

We believe the statements, technical Information and recommendations contained herein
are reliable, but they are given without warranty or guarantee of any kind, express
or Implied, and we assume no responsibility for any loss, damage, or expense, direct
or consequential, arising out of their use.
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R-SGPEN

LIQUID AIR CORPORATION
AL9HAQAZ OIVISIQM

ALPhAGAZ

Socially Gas

Material Safety Data Sheet
»

uoure AM cofl»OMATioMifftUAt train**
Calitorrrii Pltu. 9uil« MO

2121 N. California Oh*.
WMnut Crwfc. California M9M

IgaUfi DATS AUQU3T 1, TM7
ANORGVISIONa COflPORXTE 9AF6TV MPt

MoouerNAMi
Pentane
miFNONI (41S) 0774500

THAOfl HAM! AND ITXOHTM4
Pentane; n-Pentane
CMIMCAI. MAIM AMD •rNOHTM

Pentane; n-Pentane
roMiutjt uoueuLAM MMMT
£5% 72.15

CAINVMMft
109-66-0

MPM 704 NUMMN (NPM)
0 4 0

CMMKAl FAMLT :

ATkane
HEALTH HAZAttD DATA

(riMt wEiaHTO AVERAOK CXPOWM UMIT
600 Molar PPM; STEL = 750 Molar PPM (ACGIH 1936-97).
1,000 Molar PPM.

OSHA (1985)TWA

tTMrroMtoi-swcswM Vapors may cause mild irritation of the eyes, skin or lungs.
Inhalation: High concentrations of pentana so as to exclude an adequate supply of
oxygen to the lungs causes dizziness, deeper breathing due to air hunger, possible

Lttusea and eventual unconsciousness.ritact with rapidly evaporating liquid can cause cryogenic "burns" or frostbite.

roiicoiooicAi FROMimca
Pentane 1s Inactive biologically and essentially nontoxicj therefore, the mjjor
property Is the exclusion of an adequate supply of oxygen to the lungs.
Frostbite effects are a change in color of the skin to gray or white» possibly
followed by blistering.
Pentane 1s not listed in the IARC, NTP or by OSHA as a carcinogen or a potential
carcinogen.

Dated as Carcinogen
or Potential Carcinogen

National Toxicology toa D
Program No QD

I.A.R.C. %• Q
Monograph* No JO

OSHA to« G
'• No CD

I

IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO PENTANZ. RESCUE
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS*
Inhalation: Conscious persons should be assisted to an uncontamlnated area and Inhale
fresh air. Quick removal from the contaminated area 1s most Important. Unconscious
persons should be moved to an uncontamlnated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic arid supportive.
Dermal contact or frostbite: Remove contaminated clothing and flush affected areas
(with lukewarm water. DO NOT USE HOT WATER. A physician should see the patient
jromptly if the cryogenic "burn" has resulted In blistering of the dermal surface or

IP tissue freezing.
JotfVMKMH it W m vftiMty «l MtgrmMtm IMi*M W fcutfttnr i putpotu *f MttHM* DMftmr'l flloansMlt* TKwtlNt. IHtou?) niMqiUi art hi, bttd llMn In in* o'MtriBofl al J«*
hitornuflait. LI*oM Hi Cwoorjiwi anntf, M vtniMHi. Mtn ID rtptMntMtom. ytf m*nt M fHf«MM»r M n At MNncy «r »li**y of wdi Inferm*))*! to intaHen to pwetam •
lmt»d«d putwiM er ewqciutneM «'Hl »M. SMM llquM Air OflMrtfoit MM no ttatnt w»» mt «• t« M* M***, 0 tamn w MHiy lot (IIMH w lea *l m4wi itwnkt« liern »ra»a (>r

QiUthtreiW*thMtMftM*»^

AOOMM
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MAZAMOOW MlXTUflU Of OTMBM UOUIDX. MUM, 0* OAM9

Kntane is flammable in air.

i

PHYSICAL DATA
•onjMa POINT
97°F (36%)

15 osia (103 kPa)
SOLIMIUrr IN WATCH

Negligible
AFFCAIIANCI AND OOO«

uouo opmTY AUOIUN* pomr 9 60° F (15.5°C) «
39,3 lb/ft (629.4 kg/m-*)

.2015 Ib/fi? (3.228 kg/rn^)

-201.5'F (-129.7°C)
Colorless liquid and vapor wltn mild paraffinic odor.
Soeciflc aravltv (a1r»l) * 2.48

FIRE AND EXPLOSION HA2AMD DATA
FLASH POIHT (METMOO UMOt
<-40° F a C (C.C.)

AUTO KUMTION TUVUATUW FLAM
Unknown LI

ocnwotmMiNa MCOIA Water {foamj, dry chemical,
carbon dioxide

MAILB UMTS » tT VOUHM
1 - 1 . 4 Ua - 8.3

mtni'imtffi CTi'TlffCATIOH '

Class 1 » Group not specif fee
mciAi rwc noNTiNO neciouMts ;,
If possible, stop flow of pentane. Use water spray to cool surrounding containers.

UNUSUAL FIHt ANO Of IO»OM HAZAAOS

Irene :

REACTIVITY DATA
«TA«urr

Un»H»»

SUM* X

CONDITIONS TO AVO0

N/A
mCOM^ATWUTT (MMWUk % »r«M»

Oxygen, other oxldlzers
HAZAHDOU3 OCCOMPOCmOM MIO9UCT9 I

None
MAZAflOOVS MM.T1

UifOccar 1

MlMOeav

•eniiATTow

X

CONDITIONS TO AVOW : •

H/A

SPILL OR LEAK PROCEDURES
VTin TO M TAKCN IN CAM MATtfllAt It MtUAMQ OR W\\UO '. ~ 7". *
Evacuate all personnel from affected area. Use appropriate protective equipment.
If le"ak is In user's equipment» be certain to pufge piping with an Inert gas prior to
attempting repairs. If leak 1s In container or container valve* contact yo<jr closest
Liquid Air location or call the emergency telephone number listed herein.

Do not attempt to dispose of waste or unused ?j'arititfes. Return in
the1 shipping container properly labeled, with any valve outlet plugs or caps secured
pd* valve protection cap In place to your supplier. For emergency disposal
fsslstance, contact your closest Liquid Air location or call the emergency telephone

number listed herein.

EMERGENCY RESPONSE INFORMATION
IN CASE OP EMERGENCY INVOLVING THIS MATERIAL, CALL DAY OF* NIGHT (800) 231-1388

OR CALL CHEMTREC AT (800) 424-9300
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SPECIAL PROTECTION INFORMAT10M
Positive pressure air line ritft mask or self-contiined

breathina aooaratus should be available for emergency use.breathin

f mLAtlOM

od wit
ntHat
iTtcTivae

iod with forced
entHatlon

ahov/g the TUA.
prevent accuinu 1 ation

MCXAMICAl (<I«L|

In accordance with electrical codes

•ncuu.
• N/A

OTMiH
N/A '•

P1astic or rubber

Safety goggles or
OTMIM nwreenw IOUIPUCNT
Safety shoes, safety shower, eyewash "fountain*

SPECIAL PRECAUTIONS*
•rvcuu. LArnima w* OMIATWN
DOT Shipping Name: Pentane DOT Hazard Class: Flaninable liquid
DOT Sh1pp1ngLabel: Flamnable liquid ____^DOT I.D. No.: UN 1265_______
SPCCUL NAMOUMO flECaMMtMOATIOH*

Use only 1n well-ventilated areas. Valve protection caps must remain In place unless
container 1s secured with valve outlet piped to use point. Do not drag, slide or rol
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<50 pslg) piping or systems.
Do not heat cylinder by any means to Increase the discharge rate of product from the
cylinder. Use a check valve or trap 1n the discharge Una to prevent hazardous back
flow Into the cylinder. Do not tamper with (valve) safety device. Close valve
after each us? and when empty.

For additional htnddng raeenunanUtiona eenautt L'AIr UquUrfa EneydooorfM dt Qu or CompivaMd 3u AMaeMon Pant9*>fel P-1.

SKOAL STOWAOe HBCaMMMOATIOMS
tect cylinders from physical damage. Store ^n cool, dry. well-ventilated area of

_.j-combust1ble construction away from heavily trafficked areas and emerge.'cy exits.
Do not allow the temperature where cylinders are stored to exceed 130F (5̂ C).
Cylinders should be stored upright and firmly secured to prevent falling 01 being
knocked over. Full and empty cylinders should be segregated. Use a "firs? in -
first out" Inventory system to prevent full cylinders being stored for excessive
periods of time. Post "No Smoking or Open Flairas" signs 1n the storage or-use area.
There should be no source of Ignition 1n the storage or use area.

For addition*! jlonige raeommendadona consult L'AIr UouWe's ^neyetopodte d* Qu or Compressed G*» AMoetetton Pirrchtoi P-1.
PAOKAOINCI neCO«M«£MIATIOM9

Pentane is noncorroslve and may be used with any comnon structural material.

OTMM MCeMMCMBATWMS OH MCCAtmOMS

Earth-ground and bond all lines and equipment associated with the Pentane system.
Electrical .equipment should be non-sparking or explosion proof. Compressed gas
cylinders should not be refilled except by qualified producers of compressed gases.

, Shipment of a compressed gas cylinder which has not been filled by the owner or with
rfls (written) consent 1s a violation of Federal Law (49CFR). '

Wli
ays secure cylinders In an upright position before transporting them. NEVER

ansport cylinders 1n trunks of vehicles, . (Continued on last page)

(>.«.. O*M<WI«« d Truo*****. aeon.*** S*Mf <•* »<••» A*«tnt«»»ae*. «oo« »n4 Onjfl AdMntinte» »~) ,*«* mt* ̂ •.•
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LIQUID AIR CORPORATION
ALPHAOAZ OIVtSIOM

AfiOmOMAtOATA

OTHER RECOMMENDATIONS OR PRECAUTIONS: (Continued) enclosed vans, truck cabs
or In passenger compartments. Transport cylinders secured 1n open flatbed or In
open p1ck-up type vehicles. . ;



Material Safety Data Sheet
5RANDS PRESTONE3 Engine Starting Fluid

III. HAZARDOUS INGREDIENTS

(incivuiea IARC, NT3, OSHA and AC3I2 listed carcinogens greater n^*n 0.1%)

% CAS » EX3CSini£ t^4ZT SOURCS

£=b,yl ether 40-70 SO-29-7 400 ?pta TWA (3)
300 pea STTZ. (3)

n-heptane • 2S-SO 142-32-5 400 ppa T«A (3)
500 otaa STZZ> (3)

Kethylcyclohesaae 25-60 108-87-2 400 ppta TWA (3)

Carbon dioxide 5-10 124-38-9 10000 opa TWA (1)
SOOO pom TWA (2)
30000 pom STZL (3)

MON-HAZASDOUS UrGHSSISSTS > 1%
JTone

None of Cne ocher ingredient:3 id LLseed as a carcinogen
or- pocenrial carcinogen by OSHA, HT3 or IARC.

Tiie source for espoaure Li=i£s lirced abore are:
(1) OSHA Permissible Sxaoaurs tiais (ef*ectiT« 9/89)
(2} AC3I3 Thrsahold Liai= Value (1988-39 Idition)
(3) Sotb. tbe CSHA SSL and ACSIH TiT
(4) Rees=ecded by tne Manuiac^ursr

IV. RRE AND EXPLOSION HAZARD DATA

FLASHPOINT
Tag Open Cup: Not detennined
Psnsky-Martens Qosed Cup: -*9'F

AEROSOL FLAME EXTENSION
~: Greater ^n 18 inches

FLASHBACK
Yes

Copyright® 1989, Document: MSDS0254, January 24. 1991 Page 2
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Material Safety Data Sheeti—«»•* (•-«•*•F:r.S I &

BRANDS PRESTONE Engine Starting Fluid

AEROSOL FIRE PROTECTION LEVEL
Level 3 Aerosol (NF?A 30B)

FLAMMABLE LIMITS IN AIR, % BY VOLUME
LOWER: 1.35
UPPER: 36J

AUTOIGNmON TEMPERATURE
180°C

EXTINGUISHING MEDIA
Foam, alcohol foam, carbon dioxide, and dry chemicaL Water may be unsuitable except
as cooling medium.

SPECIAL FIRE FIGHTING PROCEDURES
Use self-contained breaming apparatus. Toxic fumes may be emitted.

UNUSUAL FTRE AND EXPLOSION HAZARDS
Extremely flammable contents, pressurized containers. Vapors are heavier than air and
may cravei or be moved by air currents and be ignited by pilot lights, other flames,
smoking, sparks, heaters, electrical equipment, static discharges or other ignition sources
at locations <fi<ra"f from product handling point.

V. HEALTH HAZARD DATA

EFFECTS OF SINGLE OVEHEXPOSURE

SWALLOWING May cause signs and symptoms of systemic intoxication, with.
incoordiaation, blurred vision, headache, analgesia, unconsciousness and
respiratory failure due to depression of the central nervous system. Due
to aign volatility, may rapidly distend me stomach, causing discomfort
and may m^tef breathing <fiff7<mit. May also cause nn*r|npf>r>*r'< if
aspirated.

SKIN ABSORPTION Significant absorption not expected.

INHALATION Acts as a narcotic or general anesthetic. May cause irritation of the
respiratory tract with cough and also signs and symptoms of intoxication,
with incoordination. blurred vision, headache. analgesia,
unconsciousness. r^pfo^ irregularities, and respiratory failure due to
depression of the central nervous system. 'Breathing high, vapor
concentrations may cause heart rate irregularities, possibly fatal,
particularly in persons with hem disease.

SKIN CONTACT May cause mild irritation, experienced as local redness.

Copyright <5 1989. Document: MSDS02S4. January 24. 1991 Page 3
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Material Safety Data Sheet

S.= iNOS PRESTONE3 Engine Starting Fluid

EYE CONTACT . Exposure co liquid or high concentrations of vapor may cause irritation,
experienced is redness, excsss tearing, and possible swelling of the
conjunctiva.

EFFECTS OF REPEATED OVEREXPOSURE

Repeated skin exposure can cause cracking and drying. Repeated inhalation may cause loss of appetite,
exhaustion, headaches, drowsiness, dizziness, cardiac arrhythmia, central nervous system excitability. af"1
psychic disturbances.

OTHER EFFECTS OF OVEREXPOSURE

May cause albuminuria and poiycythetnia.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE

Because of its irritating and defatting properties, this material may aggravate an existing dermatitis.
Existing cardiac conditions may be aggravated if inhaled in high concentrations and may be fatal as a.
result of serious arrhythmia ar"^ caf^'* decompensation.

SIGNIRCANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH
HAZARDS

None currently known.

EMERGENCY AND FIRST AID PROCEDURES

SWALLOWING Give at lose 2 glasses of mule or water if the patient is conscious. Do
not ind1!**1* vomiting. r*R a physician immediately.

SKIN1 Wash with soap and water.

INHALATION Remove to fresh air. Give artificial respiration if not breathing. CPR
may be required if cardiac arrest occurs. Oxygen may be given if
necessary. Coll a physician.

EYES Immediately flush eyes with plenty of water for least 15 minutes. Seek
medical attention, preferably aa ophthalmologist.

NOTES TO PHYSICIAN May produce arrhythmia, especially in a person with an irritable
myocardium. Because of possible arrhytfamogeaic effects,
sympathomimedcs should be used with caution. Avoid the use of
eoineohrine.

Copy-right @ 1989. Document: MSDSOZ54, January 24.1991 Page *



Material Safety Data Sheet
FIRST -
BRANDS PRESTONE Engine Starting Fluid

There is no specific antidote. Treatment of overexposure should be
directed 01 toe control of symptoms and me >•'"">•»' condition, Artificial
ventilation may be required if coma is deep and breaming shallow.

VL REACTIVITY DATA

STABILITY ' Sable.

HAZARDOUS POLYMERIZATION
Will not occur.

CONDITIONS TO AVOID Heat sparks and open flames.

INCOMPATIBILITY (Materials to Avoid)
Strong oxidizing agents.

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
Extremely flammable. Will bum to form carbon dioxide, carbon
monoxide. May form oxides of nitrogen.

V1L SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
Wear appropriate personal protective equipment and remove aH sources
of ignition. Contain spill using absorbent material and collect material
for disposal in a container suitable for flammable waste. See Section IV.
"Unusual Fire and Explosion Hazards."

WASTE DISPOSAL METHOD
Waste material is a RCRA hazardous waste due to ignitabilicy if
discarded in its purchased form. Incingr3ri«7n, treatment or landdling
should be carried out in accordance with applicable RCRA Federal.
State, and Local regulations.

Copyright <5 1989, Document: MSDS0254. January 24, 1991 . Page 5
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Material Safety Data Sheet

F-RST
ERANDS PRESTONE" Engine Starting Fluid

VIII. SPECIAL PROTECTION INFORMATION

(for manufacturing and bulk spill cleanup)

RESPIRATORY PROTECTION
Use NIOSH/MSHA approved dtctniird cartridge respirator for
operations which may result in employes exposure above me Permissible
Exposure Limit (PEL).

VENTILATION Use local exhaust ventilation for operations which may resole in
employee exposure above the PEL.

PROTECTIVE GLOVES None required under normal use. PVA (polyvinyl alcohol) gloves are
recommended for operations which may result in repeated skin contact.

EYE PROTECTION Safety glasses are considered adequate for normal use.

OTHER PROTECTIVE EQUIPMENT
None required

DC SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

• DANCER: Extremely flammable. Do not store near heat, spades or open

• Do not inhale vapors: use in well ventilated area.

• Avoid eye and prolonged skin contact.

• Do not drink or swallow contents.

Contents under pressure; do not store at temperatures above 120*F.

OTHER PRECAUTIONS

Observe an requirements of plant, company or government regulations.

KEEP OUT OF REACH OF CHILDREN.

Copyright <S 1989. Document: MSDS0254, January 24. 1991 Page 6
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FIRST
5RANDS

Material Safety Data Sheet
PRESTONE3 Engine Starting Fluid

X. DEPARTMENT OF TRANSPORTATION

HAZARDOUS MATERIALS Engine S carting Fluid

HAZARD CLASSIFICATION Flammable Gas

mENTTFTCATIONiMJMBER UN1960

LABEL(S) REQUIRED Flammable Gas

XL ENVIRONMENTAL DATA

EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW INFORMATION

This product contains the following chemicals subject to SARA TITLE HE, Secnoa 313 reporting:

TTam<» CAS*
Nona

This MSDS is directed to professional users and bulk handlers of the product. Consumer
products are labeled in accordance with Federal Hazardous Substances Act regulations.

While First Brands Corporation believes that the data contained herein are factual and the
opinions expressed are those of qualified experts regarding the results of the tests conducted, the
data are not to be taken as a wananr/ or representation for which First Brands Corporation
assumes kgai responsibiliry. They are offered solely for your consideration, investigadon and
verification. Any use of these data and information must be determined by the user to be in

with applicable federal. 5"f? an^ local laws anf* regulations.

If more information is needed, please Conner
R.L. Lewis
First Brands Corporation
88 Long HH1 Street
East Hartford. CT 06108
(203)723-6181

CopyrigntO 1989, Document: MSDS0254, January 24, 1991 Page?
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5S-MATERIAL SAFETY DATA SHEET
L PHCCUC7 IDENTIFCA7ION
Man^racr-irar: WC-^0 Company
Address: icei Cudahy Placs (S2HO)

P.O. Ess 80607
San Ciegs, CaliferrJa
S2-.23-SQ21

Telephone:
Ensfjeflcy Onfy:
Inrormalicn:

Chemical Name:
Trada Narce:

1 (SCO) 424-32CO
(O-i£MTn£3) ' •
(513) 273-T4CO
Orcaric Mfccura
WC-W Sulk Liquid

H. HAZARDOUS INGRSEHTS

OiamJcal Name
Affcjaess ?srci«unT Oiatlla^a
Pssrcletm =a« CO
Non-te=rdcu3 Ingredients

GAS Number %
8CE2-41-3 70
6474S-£S^3 >20

<:o

Erpcsurw Limit
AC22H/CSHA

ICO ppm(PSJ
5 ms/M» CTWA)

DL PHYSICAL DATA
Soiling Pcirc
Vaper Oansrty (air» 1):
SclueOlty in War-r:
Spacae G/svtt/ (H-3- 1):
Psrsarg VttatiJa

Srasorsson Rats:
Vapor Pressure

fcsduda
jca
74%

Oder:
VCC:

Net,
Not datemnnsd
Ccudy flgts airaer
Liidf? n^a«ic (trtnr
573 gram per fiar

IV. RRE AND EXPLOSION

Spacat rra F r̂tn
Fra ari scicsian Kcsrdc

Tag Open Cup 11C*F
(sswtnt perccn} [La
CC-, Or/ Choxnieai. ream
Nona
Nona

[Uai]

V. HEALTH HAZAflD / nOLTTSfSl OF ENTHY
Thresftcld Limit VaJua

Affprisrc PsrreJeum Oiscnates G
Symptoms of Cvcnxpocurt

tnhaiatlan (Sresthingjt May

tawst TtV {ACSH TOO

a, nausea and uscsr r ry ar
drying c/sldn and or ItrJariiuu

Eya Osrr̂ ist: May *™"*̂  *"' '^*y>, taanitg and recness.
(ngescsn (Swa(Icwietf): May «^~r7* Lii".r'fj% nairavt, vcraiiing and

Pjrst Aid Sn r̂gsrcy Procedures *
Ingestlcn (Swullovwe-): Ca nc; tiuuca vomttnCt A8^ eadicai acsr̂ sn,
Eye Contact: tarnaiiata/y flusn ayes wtttt larga amcunts cf waiar ter TS canites.
SXlrr Ccnncr Wasa wtti scaa and water:
Inraiassn (Sreac-.ingj: Harxvs as fresn air. <Sh/» artScal repralton if necessary. If trasS r̂̂  s ctfSc:

oey^an.
OANGen!

Aspirassn Hi=2ri: If swaflowad an aniar lungs and rr.sy (~"-a c^atrfcd pnaumcnrtis. Da net inc.
vcrrJsng. Call rhysfcian im.r.ecfaiaiy..:. -•

Suspects^ Cancer Agcrt
Yes____ Nc X Tba esn^srsrss En Xs ,-reŝ -a hava iaen tound 3 Ca

!r/ WT?. lAfiC ane CSHA.



VL S£
Ci.-i-tcns s s/c-d:

asdfer
Uay s:

nay yiesd

Uraasle

WO scs s=ur X

V1L SPILL OR LEAK PHCC2DUFES
Spin nacpcr.se Prsesaures

Afcsars srraH ^sr±iss wit* sand, aanft. sawd^si Larga
tt/1 ̂  ̂ a otssssal UA£)G^

Incners=s liquid, 5uiy gmratgg arsrreant !n land, ilL Otscssa of sr
fedarzi rejuiari

V3 Vitt <SC3i, and

VTIL SPSCUL HANDLING 1NF3RI/ATICN
Ver=i:
R£

Eye ?rs

Cth«r

Sortieeni ta tesp aecv«nr vaccr las can TLY.
Acvs»d whan csrszncaticra itrffH*f; TLiC
Acvued ts picvt.^ pcsStaio ^kln U%' J ''SH.
Apprcved ffs prctacccrt o szte^—srd aiu<Ji'<m pctaftsal aya csnffrr*,
initsacn or'

r Nona

K. SPSOAL PflECAUTIONS
JCees i^rn ccen .Tarn*, ia not tska Taantsiiy. partcias. Keep tea

DAT
Demesne Surtaee
Dear-.statu P5irdeus

(^gff**~ -̂ .' P"<* I_'>**T*''J

UN 12£3
NCNE, *=r e=rt3inars toss ±an 1CQ Gallcns

Pmtrslaura C
Cgater.rstft
NCNe. fcr

Mccra

lass than 110 Gailsra

•nas. 1 OTi

KSVISON OATS: Marci: tSSO Aenf t3gg

NA - Me ass-tf-^ NCA - No d=a availa±ia > - Mara etan

>¥o sa/rva —• r^=.—irrs. -jcr.-uci i/i.'ei ..'.sssn
=i. J 3 :i» u=erx r

r̂ sng rram i

'•t=rxr«ieiaara anoisad farcin
• i=j «4 cua pm— -: ina s«=uaa



APPENDIX D

SPECIFIC HEALTH AND SAFETY PROCEDURES

SOP No. 18 Respiratory Protection
SOP No. 21 Decontamination
SOP No. 22 Heat Stress
SOP No. 24 Confined Space Entry
SOP No. 25 Pipeline Entry
SOP No. 27 Lockout/Tagout
SOP No. 29 Underground Tank Removal
SOP No. 30 High Pressure Washers
SOP No. 31 Cranes and Hoisting
SOP No. 33 Personal Lifting Safety
SOP No. 34 Slip, Trip, Fall Prevention
SOP No. 35 Safety Shower and Eye Wash Station
SOP No. 39 Solvents and Flammable Liquids
SOP No. 41 Equipment and Hand Tools
SOP No. 45 Vehicle Safety
SOP No. 51 Equipment Inspection
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OHM Corporation

HEALTH & SAFETY PROCEDURES
RESPIRATORY PROTECTION

PROCEDURE NUMBER 18 Page I o f 8
LAST REVISED 12/92 APPROVED BY: JFK/FHH

3.

OBJECTIVE

No individual will enter an area where the use of respiratory protective equipment
is required unless the person has been trained in the selection, use, care and
limitations of the respirators, and the proper respirator has been selected for the
task and fit tested.

PURPOSE

The purpose of this procedure is to provide information and guidelines for the
selection, use, and care of respiratory protective equipment for all OHM Remedi-
ation Services Corp. (OHM) and contractor personnel This procedure complies
with the requirements of 29 CFR 1910.134.

3.1 The use of engineering controls should be the primary respiratory hazards
method to limit employee exposure to respiratory hazards.

3.2 Respirators shall be worn when engineering controls are unsuccessful
and:

• When the PEL (Permissible Exposure limit), TLV (threshold
limit value), or ceiling limit for the material exposure is ap-
proached or exceeded, as measured by sampling.

• As deemed appropriate by the regional health and safety
manager.

33 Respirators can only be worn by individuals who have been properly
trained and fit tested.

3.4 The regional health and safety manager will evaluate annually the effe-
ctiveness of the respirator program and report his findings to the vice
president of health and safety.

3.5 The respirator program coordinator for each region wfll be the regional
health and safety manager.



RESPIRATORY PROTECTION Procedure Number 18 Page 2 of 8

3.6 Only respirators approved by the National Institute for Occupational
Safety and Health (NIOSH) and the Mine Safety and Health Administra-
tion (MSHA) which are appropriate for the potential hazard shall be
worn.

4. SELECTION OF RESPIRATORS

4.1 Engineering controls should always be the primary control of contaminat-
ed air (Le. elimination of source of contamination, ventilation equipment,
barriers, etc).

42 Once the need for respirators has been established, the respirators shall
be selected on the basis of the hazards to which the worker is exposed.

4.1.1 Selection criteria should include:

• The concentration of the contaminant

• Whether the contaminant may be sufficiently toxic to be
immediately dangerous to life or health (IDLH).

• The possibility of oxygen deficiency.
_ __- • f

• The useful life of the respirator or cartridge.

• The escape routes available.

• Whether the equipment is intended for emergency use, for
periodic use, or for stand-by purposes.

4.3 Characterization of the hazard and proper respirator data will be per-
formed to determine what type respirator will be used.

5. MEDICAL SCREENING

5.1 Prior to assigning personnel tasks requiring the use of respirators, the
employee shall be medically evaluated in compliance of requirements of
29 CFR 1910.134(a)(10).

52 Employees not physically and psychologically capable of wearing respira-
tors shall not be assigned to such work.

53 The medical status of each employee is to be reviewed as outlined in
Procedure 10 and as may be deemed necessary if the physical status of
the employee changes.
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6. FIT TESTING

6.1 Fit testing will be performed in accordance with accepted fit test proce-
dures by the regional health and safety manager or their designated
employee who has been trained and qualified to do so.

62. Records of fit testing shall be maintained by the employee's division
office and/or corporate human resources.

7. RESPIRATOR USE INSTRUCTIONS

7.1 Respirators must be used only by those employees who have been prop-
erly trained and qualified on the specific type of respirator to be worn.

12. All employees whose job assignment requires the use of respirators shall
be given respirator training at the time of fit testing before being assigned
to the job. Retraining must be performed annually on each type of
respirator worn by the individual. Training records must be kept

73 Only respirators and cartridges approved for the hazardous atmosphere to
be encountered will be used.

7.4 Only NIOSH/MSHA approved, respirators will be worn by an individual

7.5 CAUTION: Full face piece or one-half face piece air-purifying respira-
tors are not to be used where there is an oxygen deficiency. Only air-
supplied full-face respirators with an emergency escape cylinder or self-
contained breathing apparatus will be worn when an oxygen deficiency
exists.

7.6 CAUTION: A respirator does not protect against excessive heat or
against hazardous substance that can attack the body through the skin.

7.7 Contact lenses shall not be worn with full-face respirators.

7.8 A person wearing a respirator must be clean-shaven in the area of the
face piece seal Long hair, sideburns, and skull caps that extend under
the seal are not allowed. Glasses with temple pieces extending under the

. seal are not allowed. Persons with facial conditions that prevent a proper
seal are not allowed to wear a full-face piece respirator until the condi-
tion is corrected. Facial conditions which may cause a seal problem
include missing dentures, scars, severe acne, etc.
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8. RESPIRATOR INSPECTION

8.1 Respirators shall be inspected by the user before and after each day's use
and those not used routinely shall be inspected once a month.

8.2 Inspection procedure air purifying respirators (full-face piece and one
half-face piece cartridge/canister respirators)

8.2.1 Examine the face piece for

• Excessive dirt

• Cracks, tears, holes, or distortion from improper storage.

• Inflexibility

• Cracked or badly scratched lenses.

• Incorrectly mounted lens or broken or missing mounting
dips.

• Cracked or broken air purifying element holder, badly worn
threads, or missing gaskets.

8.2.2 Examine the head straps or head harness for:

• Breaks or cracks

• Broken or malfunctioning buckles. Excessively worn serra-
tions on the head harness which may permit slippage.

8.23 Examine exhalation valve for the following after removing coven

• Foreign material

• Cracks, tears, or distortion in the valve material.

• Improper insertion of the valve body in the face piece.

• Cracks, breaks, or chips in the valve body, particularly in the
sealing surface.

• Missing or defective valve cover.

• Improper installation of the valve in the valve body.



RESPIRATORY PROTECTION [ Procedure Number 18 Page 5 of 8

8.2.4 Examine the air purifying elements for

• Missing cartridge adapter gasket

• Incorrect cartridge/canister, or filter for the hazard.

• Incorrect installation, loose connections, missing or worn
gaskets, or cross threading in the holder.

• Cracks or dents in outside case or threads of filter or car-
tridge/canister.

8.2J If the device has a corrugated breathing tube, examine it for:

• Broken or missing end connections.

• Missing or loose hose damps.

• Deterioration, determined by stretching the tube and looking
for cracks.

83 Inspection procedure air-supplied respirators (full-face piece air line
respirators and self contained breathing apparatus (SCBA)) should be
inspected as follows:

83.1 If the device has a tight-fitting face piece, use the procedures
outlined for air purifying respirators will be followed, except
those pertaining to the air purifying elements.

832 The inspection of air-supplied respirators should include checks
on the following items:

• Tightness of connections

• Condition of all rubber parts

• Air cylinder (SCBA & egress) must be fully charged and the
hydrotest certification must be current (SCBA cylinders-3
years/egress cylinders 5 years).

• Regulators and warning devices function properly.

• Does each unit (SCBA & egress) have a distinct identifica-
tion number permanently affixed or engraved on the regula-
tor?
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8.4 A record of respirator inspections including date and inspectors initials
and maintenance will be maintained for all pieces of respiratory protec-
tive equipment designated for emergency response. The SCBA inspec-
tion form follows this procedure.

9. fT FAMING OF RESPIRATORS

9.1 Respirators assigned and worn by one individual must be cleaned after
each day's use. Visitors's or multi-assigned respirators must be cleaned
and disinfected after each use.

92 Extreme caution must be exercised to prevent damage from rough
handling during the cleaning procedure.

93 After cleaning, respirators must be reassembled.

9.4 A respirator spray disinfectant is approved as disinfectant between
continuous use but not for cleaning and sanitizing after each day's use.

9.5 Cleaning Procedure for Individually assigned Respirators

9.5.1 Washing: The respirator must be disassembled and washed with
a mfld liquid detergent in warm water. A brush should be used,
To avoid damaging the rubber and plastic in respirator face
pieces, use a soft bristle brush and a cleaner/water solution
between 90 and 100 *F.

952 Rinsing: The respirator should be rinsed thoroughly in clean
water (140"F maximum) to remove all traces of detergent This
is very important to prevent dermatitis.

• 9.53 Drying: The following drying methods may be used: draining
and drying on a clean surface; draining and drying when hung
from racks (take care to prevent damage); towel drying with soft
clothes or paper towels.

9.6 Qeaning Procedure for Visitor or Multi-Assigned Respirators

9.6.1 Washing- The respirator must be disassembled and washed with
a brush in a cleaning solution in warm water. To avoid damag-
ing the rubber and plastic in respirator face pieces, use a soft
bristle brush and a cleaner/water solution between 90 and
100'F.
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9.62 Rinsing: The respirator must be immersed in a disinfectant
solutions noted below for at least 2 minutes and then rinsed in
dean water at 140 *F

9.63 Disinfection: 50 ppm of chlorine in a hypochloride solution
made from household bleach (2 ml to one liter of water).

9.6.4 Drying: The following drying methods may be use± draining
and drying on a dean surface; draining and drying when hung
from racks (take care to prevent damage); and drying in steel
storage cabinets with built-in circulation fans. (Solid shelves
should be replaced with steel mesh).

10. MAINTENANCE OF RESPIRATORS

10.1 Respirator maintenance shall only be performed by qualified personnel,
for example site supervisors and site safety officers.

1Q2 Approved replacement parts must be used. Substitution of parts from a
different brand or type of respirator invalidates the technical approval of
the respirator.

10.3 Maintenance performed on a self-contained breathing apparatus shall be
done only by an individual who has been certified by the manufacturer.

11. STORAGE OF RESPIRATORS

1L1 When not in use, respirators must be stored to protect them from dust,
sunlight, heat, extreme cold, excessive moisture, damaging chemicals, and
physical damage.

1L2 Respirators must be stored in reusable plastic bags between shifts.

1L3 The respirator storage environment must be dean, dry and away from
direct sunlight Upright cabinets and wall-mounted cases are suggested.

12. BREATHING AIR

Breathing air shall meet at least the requirements of the specification for Grade D
breathing air or better (D, E, or G not A, K, or L) as described in the American
National Standard Commodity Specification for Air ANSI/CGA G-71-1989.
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13. COLOR CODE

NIOSH recognizes the following standard color codes for respirator cartridges.
The color codes can be used as a general guideline, however, personnel should
refer to the NIOSH technical certification (TC) to verify adequate protection.

Acid gases White
Organic vapors Black
Ammonia gas Green
Acid gases and organic vapors Yellow
High Efficiency Paniculate Air (HEPA)
Dust, fiimes, and mists (including asbestos Magenta (Purple)

radioactive
Dusts, fumes, and mists (other
than asbestos and radioactive materials) Orange
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Jame:

RESPIRATOR FIT TEST RECORD

Employee Number.

Date of Test:___

Expiration Date:.

Type of Fit Test D Quantitative
Protective Factor

D Qualitative

TESTING AGENT:

Isoamyl Acetate
(Banana Oil)

Irritant Smoke

Saccharin

D

D

RESPIRATOR DESCRIPTION

Manufacturer:__________

Model:

Size:

Test Conducted by:.
(Please print)

Signature of Conductor.

I certify that I have been trained on the proper use, instructed on maintenance procedures, and have
passed a respirator fit test as described above.

SIGNATURE OF

TO: Employee Home Division
Corporate Personnel Office (FAX Number 419-425-6069)
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SCUA MONTHLY INSPECTION CHECKLIST

SCBA ID NO.. YEAR.

ITEM INSPECTED

Connections are light

Pace-piece in good
condition

Rubber parts pliable

Regulator functions
properly

Alarm bell functions
properly

Cylinder fully charged

Cylinder hydrotest
current (within 3 years)

Unit is clean

Emergency bypass
functions properly

Inspectors initials and
employee number

Jan. Feb. March April

-

May June July Aug. Sept OcL NOT. Dec.

DEFICIENCIES IN ABOVE ITEMS REQUIRE UNIT TO BE TAGGED AND REMOVED FROM SERVICE.
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HEALTH & SAFETY PROCEDURES
DECONTAMINATION
PROCEDURE NUMBER 21 Page I o f 2

LAST REVISED 12/92 APPROVED BY: JFK/FHH

1. OBJE(

3.

All personnel, tools and equipment which have entered the contaminated area
(exclusion zone) on OHM Remediation Services Corp. (OHM) job sites involving
hazardous materials require decontamination upon leaving the exclusion zone as
required in 29 CFR 1910.120.

PURPOSE

The purpose of this procedure is to describe the requirements for decontamination.

REQUIREMENTS
• i

3.1 The site health-and-safety plan will include a section on decontamination
with specific requirements.

32 Every exit from the exclusion zone requires decontamination. The exception
is an emergency situation. If an employee is injured, decontaminate to the
extent possible given the nature of the injury.

33 Large equipment such as drill rigs and heavy equipment will be
decontaminated by using a steam or hot water hose wash or by detergent
wash.

3.4 Personnel decontamination will vary from site to site but will always include
the following steps:

Equipment drop
Outer boots and gloves wash/rinse (step off)
Outer boots and gloves removal
Suit wash/rinse/removal
Inner glove wash/rinse
Face piece removal, wash/rinse
Inner glove removal
Field wash (face, hands)

3 J5 Personnel assigned to the decontamination process will assist workers and
decontaminate equipment and reusable protective gear.
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3.6 An on-site shower facility will be provided whenever necessary.

3.7 During hazardous waste site activities, the site safety officer or the site
supervisor will verify that proper decontamination procedures are being
followed. Verification of decontamination for personal protective equipment
and equipment may be accomplished by direct reading monitoring
instruments and/or visual inspection as it is brought out of the
contamination reduction zone. In some cases wipe samples may be collected
to document that the decontamination effort is affective.
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HEALTH & SAFETY PROCEDURES
HEAT STRESS
PROCEDURE NUMBER 22 Page Io f3
LAST REVISED 12/92 APPROVED BY: JFK/FHH

1. OBJECTIVE

In work situations where heat stress may be a factor, OHM Remediation Services
Corp. (OHM) will attempt to prevent heat related illness by use of work-rest
schedules, physiological monitoring and/or personal cooling devices.

2. PURPOSE

This procedure describes the causes, symptoms, treatment, and prevention of
heat-related illness.

3. GENERAL INFORMATION

3.1 Heat-related illnesses are caused by the body's inability to dissipate
metabolic heat in conjunction with excessive environmental heat and wearing
PPE.

32 A period of adjustment or acclimatization is necessary before ma-rin-mm
tolerance to heat is acquired. Most workers require 7 to 10 working days of
gradually increasing workload to become fully acclimatized.

4. HEAT-RELATED TT.TNl~fiflF.fi

4.1 Heat rash can be caused by continuous exposure to hot and humid air and
skin abrasion from sweat soaked clothing.

Signs and Symptoms: The condition is characterized by a localized red skin
rash and reduced sweating. Aside from being a nuisance, the ability to
tolerate heat is reduced.

Treatment: Keep skin hygienically clean and allow it to dry thoroughly after
using chemical protective clothing.

42 Heat cramps are caused by profuse perspiration with inadequate fluid intake
and salt replacement This often robs the larger muscle groups (stomach
and quadriceps) of blood which can make them cramp.

Signs and Sympto^! Muscle spasm and pain in the extremities and
abdomen.
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Treatment: Remove affected person to a cool place and give sips of clear
water or an electrolytic drink (Gatorade). It should be recommended to the
person experiencing heat cramps to lightly salt their food to make up for the
sodium lost when sweating. Manual pressure may also be applied to the
cramped muscles.

43 Heat exhaustion is a mild form of shock caused by sustained physical activity
in heat and profuse perspiration without adequate fluid and salt
replacement

Signs and Symptoms: Weak pulse; shallow breathing; pale, cool, moist
(clammy) skin; profuse sweating; dizziness; fatigue

Treatment: Remove affected person to a cool place and remove as much
clothing as possible. Give sips of water or electrolytic solution and fan the
person continually to remove heat by convection. CAUTION: Do not allow
the affected person to become chilled — treat for shock if necessary.

4.4 Heat stroke is the most severe form of heat stress; the body must be cooled
immediately to prevent severe injury and/or death. THIS IS A MEDICAL
EMERGENCY!!

Signs and Symptoms.- Red, hot, dry skin; body temperature of 105 degrees
Fahrenheit or higher; no perspiration; nausea; dizziness and confusion;
strong, rapid pulse; coma

Treatment: Heat stroke is a true medical emergency. Transportation of the
victim to a medical facility must not be delayed. Prior to transport, remove
as much clothing as possible and wrap the victim in a sheet soaked with
water. Fan vigorously while transporting to help reduce body temperature.
Apply cold packs, if available; place under the arms, around the neck, or any
other place where they can cool large surface blood vessels. If
transportation to a'medical facility is delayed, reduce body temperature by
immersing victim in an ice/water bath (however, be careful not to over chill
the victim once body temperature is reduced below 102 degrees Fahrenheit).
If this is not possible, keep victim wrapped in a sheet and continuously
douse with water and fan.

5. SPECIFIC REQUIREMENTS

5.1 The environmental hazards section of site health and safety plans will
address heat stress if the ambient temperature is expected to exceed 65
degrees Fahrenheit

52 The site health and safety plan will discuss work-rest cycles and provisions
for monitoring the level of heat stress (i.e., pulse rate).
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5.3 Workers are to be advised not to drink caffeinated or alcoholic beverages
because they increase the rate of body water loss.

5.4 Increased dietary salt or lightly salted (02 percent) water is adequate to
replace lost salt Salt tablets are not to be used.

5.5 If juice or electrolyte drinks are used, they should be diluted prior to
drinking.

5.6 Thirst is not an adequate indicator of body water loss. Workers are to drink
at least sinall amounts of water on each break.

5.7 -Workers are to rest when any of the symptoms described above are present
The buddy system is mandatory, as most often the potential victim will not
be aware of any symptoms. Watch out for each other.
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HEALTH & SAFETY PROCEDURES
CONFINED SPACE ENTRY
PROCEDURE NUMBER 24 Page l o f S

LAST REVISED 12/92 APPROVED BY: JFK/FHH

OBJE(

OHM Remediation Services Corp. (OHM) shall enforce this procedure as a
means of protecting the health and safety of workers while entering, working in,
and exiting confined spaces. Before entry, the worker will be made aware of the
hazards of confined space work and the safe work practices necessary.

2. PURPOSE

The purpose of this procedure is to establish confined space entry standards for all
OHM employees. This procedure meets and exceeds the guidelines in the
Occupational Safety and Health Administration (OSHA) proposed Confined Space
Entry standard 29 CFR 1910.146.

3. PROCEDURE

3.1 Permitting - All "permit required confined space" entries will be
proceeded by the completion of a confined space entry permit. The OHM
confined space entry permit follows this procedure.

32 Written Rescue Procedure - Prior to any confined space work, a site
specific written rescue plan will be developed that addresses minimum.
requirements.

32.1 Rescue

• The equipment required to rescue an unconscious victim must
be in-place before the first person enters the confined space.

• A trained stand-by person will be assigned to each confined
space with a fully charged SCBA or airline and egress unit

• The stand-by is to keep life lines clear, to mamtain contact
with all workers within the confined space and to summon
help if needed.

• The stand-by must never enter the confined space unless
relieved by rescue assistance.

• The stand-by may attempt rescue by lifeline while waiting for
rescue assistance.
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PERMIT SYSTEM

All confined space entry permits will address the following:

Location
Hazards-Isolation
Lockout / Tagout
PPE and special equipment .
Air monitoring requirements and results of such monitoring
Personal monitoring
Training required
Stand-by persons to be present as alternates

- Communication procedures
Emergency / rescue procedures
Confined space classification
Posting of notification

TRAINING

OHM will train employees involved in confined space entry and confined space
rescue on the hazards associated with confined space work. This training will, as a

cover the following:

Hazard recognition
Emergency entry and exit
Respirator use
First aid
Lock-out procedures
Safety equipment
Rescue drills
Permit system
Work practices
Communication requirements

7. 'JESTING AND MONITORING

7.1 Initial Monitoring - Entry into a confined space is prohibited until initial
testing of the atmosphere for oxygen content and toxic gas concentration is
conducted from the outside. Initial monitoring gives critical information
concerning oxygen level, flammability and toxicity hazards.
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12 . Hot Work - All hot work is prohibited in confined space where monitoring
indicates that there are flammable compounds in excess of 10% of the
Lower Explosive Limit (LET.). The monitoring device will be intrinsically
safe for flammable atmospheres or explosion proof. If hot work must be
performed in the confined space, a hot work permit must be completed.
Cutting gas cylinders and welding machines will not be taken into confined
space.

13 Calibration - All monitoring equipment will be calibrated before each use
and those calibrations will be logged in the equipment records. The
calibration record will be kept for a minimum of one year from the date of
measurement

7.4 Oxygen Requirement - The percent oxygen for entry will not be less than
19.5% for confined space entry without supplied air respirators. If
elevated (greater than 22%) oxygen levels are detected, the confined space
must be ventilated prior to any "hot work". Any oxygen reading above or
below 20.9% will be reported to the site safety officer before further entry
is attempted.

7.5 Permissible Exposure Limits (TEU) - OHM employees will be provided
with and will be required to properly use protective clothing and
respiratory protective equipment when contaminants in the atmosphere
reach or exceed the PEL. The personal protective equipment (PPE)
selected will reduce exposure to contaminants to acceptable levels.

8. LABELING AND POSTING

8.1 Any signs warning of dangers in the work area will be in English and the
predominant language of any non-English reading workers.

82 All entrances to cpnfined spaces at OHM facilities and on-going projects
will have appropriate signs posted. The signs should include the following,
if applicable:

Danger
Confined Space Entry
Entry by Permit Only

The following statements shall be added where necessary:

Respirator Required for Entry
Lifeline Required for Entry

Hot Work Permitted
or

No Hot Work
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8 J Emergency numbers will be conspicuously posted nlear the work area or at
the telephone nearest the work area, 1

i
9. SAFETY EQUIPMENT AND PPE j

The site safety officer or site supervisor will determine and 'list on the confined
space permit the necessary safety equipment and PPE. The, site supervisor will
ensure that the safety equipment is properly used and is maintained in the proper
working condition. These items may include, but are not limited to:

Eye / face protection
Head protection

- Foot protection
Protective clothing
Hearing protection
Respiratory protection
Safety bells/Alarms
Harnesses
Lifelines
Wrist harnesses
Life jackets
Fall nets
Barricades
Retrieval systems

10. WORK PRACTICES

10.1 Purge and Ventilation - During purge and ventilation procedures, blower
controls will be a safe distance from the confined space. Initial testing is
to be conducted prior to purge/ventilation to determine what precautions
are necessary. If a flammable atmosphere exists, all electrical equipment
must be intrinsicufy safe or explosion, proof. Continuous ventilation, will
be required when welding or painting in a confined space, or where a toxic
atmosphere may form from desorption from walls, or evaporation of
chemicals. Ventilation systems must not prevent egress from the area or
interfere with communications. ii

10.2 Isolation / Lock-out / Tag-out - ̂ ^ confined space will have isolation
procedures specifically developed. The confined space must be completely
isolated from all systems by physical disconnect, block and bleed, or
blanking and tagging. Electrical systems must be de-energized and locked-
out All systems should be checked for stored energy before any entry into
confined space is attempted.
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10J Q??r|1'Tig - Qeaning procedures will be reviewed and approved by the
qualified person. Initial cleaning will be conducted from outside the tank
whenever possible to minimize exposures to employees. Qeaning may be
accomplished by flushing with water or chemical cleaners. At times the
use of a "Butterworth" cleaning head may be required. In any case, gross
material must be removed before entry is performed.

1L EQUIPMENT AND TOOLS

All equipment that is used in confined space will be inspected and as a rm'nmmm,
will meet the following requirements:

• - Hand tools will be kept clean and in proper working condition.

• Electric tools, equipment and lighting will be intrinsically safe or explosion
proof for flammable atmospheres and be equipped with ground fault
circuits interrupters (GFd).

• Extension cords will be industrial quality, 3 wire and 12 gauge as a

Cylinders of compressed gas will never be taken into a confined space,
with the exception of SCBA tanks or life saving equipment.

Ladder and scaffolding wfll meet or exceed OSHA requirements in 29
CFR 191025-28.
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CONFINED SPACE ENTRY PERMIT

Project No._ Permit No.

Good on ihis Dale Only:.

Location:_________

From:
pjn.

To:
pjn.

Description of Tasfc:_

Workers Authorized to Enter Work Monitors Rescue Personnel

EMPLOYEE PKE-ENTRY BRIEFING
Pie-Entry Briefing Conducted by:

(Xante)
CONFINED SPACE PREPARATION
L Is Illumination Adequate?
2. Must Electrical Devices be Intrinsically Safe or Expioaioa Proof?
3. Are Non-Sparking Tools Required?
4. Are GFCTs In Use?
5. Have All Power Cords and Tools Been Visually Inspected?
4. Fire Extinguisher Available at Entrance.
7. Eye Wash/Safety Shower Available.
8. Is Rescue SCBA Available?
9. Work Area Isolated with Signs/Baniezs?
10. All Energy Sources Locked/Tagged Out?
11. AH Input Lines Capped/Blinded?
12. Vessel Contents Dnined/Flushed/Neutralized?
13. Vessel Cleaned/Purged?
14. Ventilation Provided 30 Minutes Before Entry?

,15. Communication Requirements
'16. Level of Respiratory Protection.
17. Type of Chemical Protective nmtt(n^ Required.
IS. Type of Glove Material Required.

PRE-ENTRY ATMOSPHERIC TESTING
y »«/<;« y •

L Test for Oxygen Content: % 0,
2. Tcsx for Fkmmmble Concentration: % LEL
3. Test for Toxic Concentration: ppm of
4. Continuous Monitoring Required? YES NO

EMERGENCY/RESCUE PROCEDURES
1. Is a Site Specific Rescue Plan Required?
2. Are Personnel Trained for Confined Space Rescue Available?
1 If NO. Has aa Outside Agency Been Notified?
4. Oumd£ Rescue Agency Name

ENTRY/EGRESS REQUIREMENTS
L An Ladders Required for Entry?
2. Are Vertical Extraction/Rescue Devices Requited?
3. It Fall Protection Required?

OTHER POTENTIAL HAZARDS
L Noise
2. Heat Stress
1 Cold Stress
4. Biological Agents

SUBCONTRACTOR NOTIFICATION
.Concractor Notified ofc Permit Conditions Potential

(TLV
IMH^HM^B^B

YES
YES
YES

YES
YES
YES

YES
YES
YES
YES

Hazards

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
VISUAL
B
TYVEK
NmiILE_

•
• •• • »i<

NO
NO

• ^^BB

NO-

NO
• ^^^m

NO
a> ^B^V

NO_

NO
NO
NO
NO

1

(Date)

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
VOICE
C
SARAN

__ pvc ___

Time

|
•BMBî

_^ 1

___ 1
Phone No.

1i
j

~™~ i_— ii
~~~ ii

1
CONTROL
CONTROL
CONTROL
CONTROL

I
1

N/A

N/A
TYPE
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
RADIO
D
AOD ____
ACID ____

Tpi-ri.lt-

LMTT AUTHORIZATION
I certify that I have inspected the work area for safety and ic.viewc4 all safety precautions recorded oa this permit.

Permit Authorized by (Signature):.
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HEALTH & SAFETY PROCEDURES
PIPELINE ENTRY
PROCEDURE NUMBER 25 Page I o f 3
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1. OBJECTIVE

OHM Remediation Services Corp. (OHM) personnel shall not break into a
pipeline until a line entry permit has been completed. The line entry permit is
valid for a single work shift only.

2. PURPOSE

This procedure provides requirements for breaking into lines which contain or may
contain hazardous materials in order to prevent explosion, pressure related injury,
or chemical contact

3. PROCEDURE - PRE-ENTRY

3.1 Prior to beginning operations at a site, the potential hazards associated
with line entry will be recognized and addressed.

32 Each line should be regarded as potentially full and pressurized with a
toxic or flammable product until it is proven otherwise. Safe line entry
requires investigation and pre-planning before work begins.

33 It is critical to determine the line contents in order to assess the products'
toxic and flammable properties.

• Trace line to each end. For example, identify .
the pipe run between tanks or reactors. i

i/ i
• Check for color coding. Many plants designate 'line contents by

their own color-coding system. ',ii
• Do not assume one plant's code is the same as another or is

consistent within each plant 1

• If necessary, sample line contents. [
ii

3.4 Scaffolding or manlifts used for elevated piping must be used according to
manufacturer's specifications. Guardrails and tie-offs must! be used.

i

3.5 Portable lighting must be provided if area is not sufficiently illuminated.
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3.6 Any electrical lines near the work area must be de-energized prior to
beginning operations. All electrical circuits are to be locked out

3.7 The level of personal protective equipment (PPE) needed for the job, as
well as any decontamination, secondary containment or spill response
procedures should be determined before line entry is attempted.

4. PROCEDURE - LINE BREAKING

4.1 Alert all employees in the work area to the hazard.

42 Make available an emergency drench shower and an eye wash station.

43 Isolate the line by closing, locking, and tagging all valves entering the line.

4.4 Lock and tag all electrical systems for pumps and automatic valves
contained in the pipe run to be entered.

4.5 Remove all free product by pumping or draining. Inert or purge if
applicable.

4.6 Blank or Disconnect Line - Install some physical barrier to prevent
additional product from entering the system.

4.6.1 Insert a blank or blind in a line to block it completely. This is
important since valves should not be considered trustworthy.
Valves have been known to leak even when fully closed.

I

4.6.2 Make use of double block and bleed (two closed valves within
close proximity of each other with an open drain line between), if
available. ;i

4.7 Prepare for Line Entry |

4.7.1 Establish exclusion zone. Zone should be sufficiently large to
prevent unprotected people from contacting line material from
liquid splash or vapor/gas emission. |ii

4.72 Stage appropriate spill-control media at site. j
1

4.73 Establish fire watch if necessary. '

4.7.4 Review level of personal protective equipment (i:e., respirator,
clothing, gloves, and eye protection).
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4.7.5 Conduct air monitoring, including perimeter monitoring, for
possible releases and explosive atmosphere survey or work area.

4.7.6 Stage appropriate working surface (i.e., ladder, scaffold, manlift,
etc.)

4.8 Enter the Line

4.8.1 The best place to enter a line is at a flange.

4.82 Use non-sparking tools, such as brass, to loosen flange bolts if
dealing with a flammable material.

I

4.8.3 Slowly loosen top flange bolts first If pressurized, this will
relieve it If the line still contains fluid, the material will be
noted as dripping or welling around the flange. If these
conditions are noted, retighten and recheck purge procedures.

4.8.4 Because of possible leaks, no one will stand adjacent to or under
a flange when opening.

4.9 The site supervisor is responsible for evaluating all safety hazards and
assuring that the Line entry permit is properly completed.

4.10 Line entry permits will be maintained in the project file.

4.11 A copy of the line entry permit follows this procedure.



OHM Corporation LINE BREAKING PERMIT
(Good for One Work Shift Only)

a.m.
Date Time p.m.

Project Name

Project Number Location

Potential Chemical Hazards

Safety Precautions

L All emergency equipment in position? (Eyewash Yes
and safety shower, sorbent material, fire
extinguishers, etc.)

2. Lines drained, purged and/or washed dean of Yes
materials?

3. All valves checked for positioning and tagged? Yes

4. All electrical equipment locked out and tagged? Yes

5. Fire watch designated? Yes. _

6. Exculsion zone roped off and signs posted? Yes

7. Personnel wearing adequate personal protective Yes
equipment for expected hazard (consult site
safety plan)?

8. TJRT^ Survey completed? Yes

9. Air monitoring equipment for poisonous/toxic Yes
substance available?

10. Decontamination, spill response equipment and Yes
procedure established, in place, and ready for
response?

1L All personnel briefed on procedures? Yes

I Certify that all necessary precautions have been taken in accordance

Supervisor

Foreman

Site-Safety Officer

Line Breaking Crew

ajn.
To p.m.

No

Not Necessary

Not Necessary

Not Necessary

Not1 Necessary

Not Necessary

Not Necessary

Not Necessary

Not Necessary
iii
1

Not Necessary
ii
ii

Not Necessary
iIii

to the line breaking procedures.
i
iii
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Date Time
a in
o.m. To

a.m.
o.m.

id Name

Project Number,

Potential Chemical Hazards

.Location

Safety Precautions

L All emergency equipment in position? (Eyewash
and safety shower, sorbent material, fire
extinguishers, etc)

2. Lines drained, purged and/or washed dean of
materials?

3. Ail valves checked for positioning and tagged?

4. All electrical equipment locked out and tagged?

5. Fire watch designated?

Exculsion zone roped off and «n'gn.< posted?6.

7.

8.

9.

Personnel wearing adequate personal protective
equipment for expected hazard (consult site
safety plan)?

TFT. Survey completed?

Air monitoring equipment for poisonous/toxic
substance available?

10. Decontamination, spill response equipment and
procedure established, in place, and ready for
response?

LL All personnel briefed on procedures?

Yes

Yes_

Yes.

Yes_

Yes_

Yes_

Yes_

Yes_

Yes

Yes_

No_

Not Neccssary_

Not Necsssary_

Not Necessary.

Not Necessary.

Not Necessary.

Not Necessary,

Not Necessary.

Not Necessary.

Not1, Necessary.

Yes. Not Necessary.

I Certify that all necessary precautions have been taken in accordance to the line breaking procedures.
ii

Supervisor______________________________. i

Foreman______________________________

Site-Safety Officer.

Line Breaking Crew.
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(Good for One Work Shift Only)

Date Time

Project Name

Project Number

Potential Chemical Hazards

Safety Precautions

1. All emergency equipment in position? (Eyewash
and safety shower, sorbent material, fire
extinguishers, etc)

2. Lines drained, purged and/or washed clean of
materials?

3. All valves checked for positioning and tagged?

4. All electrical equipment locked out and tagged?

5. Fire watch designated?

6. Exclusion zone roped oft and signs posted?

7. Personnel wearing adequate personal protective
equipment for expected hazard (consult site
safety plan)?

8. T.F.T. Survey completed?

9. Air monitoring equipment for poisonous/toxic
substance available?

10. Decontamination, spill response equipment and
procedure established, in place, and ready for
response?

LL All personnel briefed on procedures?

I Certify that all necessary precautions have been falcen in
i

Supervisor

Foreman

Site-Safety Officer

Line Breaking Crew

am
pan, To

Location

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

accordance to the

am,
p.m.

No

Not Necessary

Not Necessary

Not Necessary

Not Necessarv

Not Necessary

Not Necessary

i '

Not', Necessary .....

i
Not Necessary

i
1i

Not Necessary
i1
ii

Not NecessaryI

line breaking procedures.
ii
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HEALTH & SAFETY PROCEDURES
LOCKOUT/TAGOUT
PROCEDURE NUMBER 27 Page 1 of 3

LAST REVISED 12/92 APPROVED BY: JFK/FHH

1. OBJECnVE

This procedure shall be used by OHM Remediation Services Corp. (OHM)
personnel to ensure that the machine or equipment being worked on is isolated
from all potential hazardous energy sources, and locked out or tagged out before an
employee performs any servicing or maintenance activity where that unexpected
energization, start-up or release of energy could cause an injury. Energy sources
can be electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or other
energy.

2. PURPOSE

This procedure establishes the minimum safety requirements to ensure the proper
deactivation of movable, electrically energized, pressurized equipment and systems,
and systems containing hazardous materials prior to repairing, 'cleaning, oiling,
adjusting, or similar work. This procedure complies with the requirements in
29 CFR 1910.147.

3. REQUIREMENTS

This procedure applies to all equipment that receives energy from electrical power,
hydraulic fluid under pressure, compressed air, steam, energy stored in springs,
potential energy from suspended parts, or any other source that may cause
unexpected movement when it is necessary to perform work on!that system. It also
applies to similar functions performed on systems containing hazardous materials.

4. DEFINITIONS j
i

, 4.1 Lockout - The placement of a lockout device on an energy isolating device, in
accordance with this procedure, ensuring that the energy isolating device and
the equipment being controlled cannot be operated until the lockout device is
removed. The lockout device can be key operated or a combination device.

42 Tagout - The placement of a tagout device on an energy isolating device, in
accordance with this procedure, to indicate that the energy isolating device
and the equipment being controlled may not be operated until the tagout
device is removed by the authorized person who originally, placed the tagout
device in position. |
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43 Authorized employee. A person who locks or implements a tagout system
procedure on machines or equipment to perform the servicing or
maintenance on that machine or equipment

5. PROGRAM ELEMENTS

Prior to initiating any repairs, modifications and/or adjustments to operating
equipment, these steps will be followed.

i

5.1 The immediate supervisor with jurisdiction over the equipment and all
affected employees will be notified that the energy sources are to be
deactivated.

5.2 All sources of power that must be locked out, blocked or released will be
identified by the immediate Supervisor and the employee who will work on
the equipment

53 In order to ensure that the equipment cannot be re-energized while
maintenance activities are performed, the employee will lockout / blank out
all potential energy sources. (The employees will be assigned padlocks with
their names or identification numbers affixed to the locks. The locks will be
individually keyed to prevent another employee from removing the lock
inadvertently.) If more than one employee is assigned to.work on the
equipment, a multi-lockout hasp will be used so that all employees working
on the equipment can apply their locks and ensure their safety.

5.4 A tagout device will be affixed to all components or systems de-energized to
indicate that lockout has been performed.

i

Prior to performing any work activities, the employee will 'operate the start
and stop controls on the equipment to ensure that the equipment has been
properly deactivated. After the test, the equipment must b'e in neutral or off.

I

5.5 After the servicing and/or maintenance is complete and the equipment is
ready for normal operations, check the area around the machine or
equipment After all tools have been removed from the machine or
equipment, guards have been reinstalled, remove all lockout or tagout
devices. Operate the energy isolating devices to restore energy to the
machine or equipment
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6. SPECIAL CONDITTONS

During certain operations it may be necessary to energize the equipment for a short
period of time. Employees in the immediate area will be notified and directed to
stay clear of the equipment If the operation is to be deactivated again, the
employee should repeat steps 53 to 5.6 of this procedure before work resumes.

In some instances work will carry over to another shift. The maintenance
supervisor shall affix a department lock to the equipment to ensure that it is not
energized during the transition. During subsequent slight operations, employees
will ensure that steps 5.2 to 5.6 are complete before work resumes on the
equipment

If the work is completed and a lock remains on the equipment, it shall not be
removed until the employee responsible for the lock is found or the supervisor of
the employee investigates and ascertains that the equipment is safe to operate.
Unauthorized removal of a lock will subject the violator to disciplinary action up to
dismissal.

7. TRAINING

Initial and annual training will be given to all employees to ensure that the purpose
and function of this energy and control program are understood.

8. PERIODIC INSPECTION

Corporate health and safety will conduct an annual audit of the energy control
program to ensure that the requirements of their procedures are being followed. A
record of annual audits will be kept to comply with the certification requirement of
periodic inspections.
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HEALTH & SAFETY PROCEDURES
UNDERGROUND TANK REMOVAL
PROCEDURE NUMBER 29 Page 1 of 5 v
LAST REVISED 12/92 APPROVED BY: JFK/FHH |

L OBJECTIVE

OHM Remediation Services Corp. (OHM) win control the hazards at projects
where underground storage tanks (UST) are reraoved by following the procedures
described in this procedure.

2. PURPOSE

This procedure outlines the steps necessary to ensure the safe removal of
•underground tanks.

3. PROCEDURE

3.1 Visually inspect the site to ensure that the work can be safely done. Special
attention must be given to safe work surfaces for equipment, the presence of
overhead Hngs which may hinder equipment operation, and local traffic
which, may be affected.

32 Call the local utility companies to locale telephone, power, water, and sewer
lines which may be in the way of excavation. Ensure they are well marked
before excavation.

33 Locate the tank, together with piping, vents, and manways.

3.4 Sample the tanV to verify fet the tanV contains the product which was
indicated. Note liquid levels. Check for the presence of water and other
contaminants. '

3.5 Sample the tank vapor space with a Combustible Gas Indicator/Oxygen
meter (CGI/O^) to verify safe/unsafe conditions. \i

4. TANK EXCAVATION" ii
4.1 Establish the boundaries of the exclusion zone so that unprotected personnel

will not accidentally come in contact with any possible liquid splashes or
vapors arising from the excavation. j
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4.2 Ensure that all walking/working surfaces and areas are in a safe condition.
A firm footing for equipment and personnel must be established on the
overburden. If not, the areas need to be stabilized. If it is possible for
excavation or hoisting equipment to contact overhead power lines, then
these wfll need to be de-energized prior to beginning operations. Note that
for tracked vehicles, the proper alignment with an excavation is to have the
tracks perpendicular to the excavation.

. 4.3 While the overburden is being removed, if free product or saturated soil is
likely to be contacted, then a proper storage area for this spoil material
must be designated. This area may need to be lined and diked. If free
product or sarurated soils are found, bodi toxic and flammable readings shall
be taken at the work site and perimeter.

4.4 The excavation wall may have to be sloped or shored to ensure that the
walls do not collapse. Remember, an excavation over 4-feet deep is often
considered a confined space. There are OSHA standards for both
excavations a~nd confined space entry which are addressed in other OHM
health .and safety procedures.

4 J If personnel enter the excavation, they shall use the proper protective
equipment, and follow confined space entry and excavation procedures, as
appropriate.

4.6 If open excavations are left unattended, proper barricades1 and warning
signals shall be set up to actively warn all personnel of the open pit hazard.
In certain areas, additional security measures may need to be instituted in
the form of fences or security guards.

5. TANK REMOVAL

5.1 All products will be removed by pumping (if possible).

52. If the tank atmosphere is flammable, the tank shall be inserted prior to
removal This can be done by introducing nitrogen or carbon dioxide (dry
ice COr) until the oxygen content is 8 percent or less, or "foamed" with fire
fighting or vapor, suppression foam to suppress vaporization, along with
ventilation to below 10 percent of the lower explosive limit} (LEL).
Depending on the situation and product, one method may be preferred to
the other.

i
5 J If possible, all lines wfll be removed by disconnecting joints rather than

cutting or burning. No hot work wfll be performed without a hot work
permit issued after TFT testing. ;
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5.4 The tank will then be carefully lifted and moved to the; decontamination
area for decontamination. Appropriate rigging equipment must be used to
lift the tank from the excavation. Additionally, the shears should not be
used for lifting, but only for curing the tank since the weight of the shears
approach the ma-n'Trmrn lifting capacity of most excavators.

6. TANK DECONTAMINATION

6.1 Decontamination is required to remove residue from the tank, so the tank
can be disposed of as a dean material, or shipped safely.

62 The tank decontamination area will be marked as an exclusion zone. Proper
personal protective equipment, medical emergency equipment, splash
shower, and eye wash, should be available.

63 Before opening the tank to permit entry for water blasting, foaming, or other
cleaning methods used, the tank will again be checked for the presence of
flamraables and appropriate actions taken to reduce flammable levels.
Confined space entry procedures apply.

6.4 Personnel will wear chemically protective suits with respiratory protection
appropriate to the hazards.

6.5 A method for rinse water containment and proper disposal procedures wfll
be established.

7. SAFETY CERTIFICATION' BEFORE CUTTING TANKS

7.1 The preferred method of cutting (rendering) tanks is to use the power shears
attached to a boom vehicle. The least preferred method is to use a cutting
torch. A power metal chisel may also be used. Tie primary hazard when
cutting tanks, using either the shears, cutting torch, or chisel is the possibility
of igniting flammable vapors hi the font- When n$fng the shears, the

: possibility of catapulting metal pieces must also be considered. "Whenever
tanks are cut, all unnecessary personnel should be removed from the area.
The possibility of explosion of flammable vapors should always be
considered. !

12. Sample the ta-nlc atmosphere for flammables and oxygen. Before a tank can
be cat with either shears, cutting torch, or chisel, the tank! atmosphere must
be less then 10 percent T.FT, or less than 8 percent oxygen. If the tank
atmosphere shows flammable vapors in excess of 10 percent TPT^ then some
action must be taken to reduce the flammable vapor concentration or reduce
the oxygen concentration to less than 8 percent oxygen.
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Air monitoring equipment should respond to the specific gas encountered.
Never use nonintrinsically safe equipment such as a photoionization detector
(PID) in a potentially explosive environment.

13 If the rank atmosphere is greater than 10 percent T.TTT1 one of these actions
must be taken to make the tank safe for cutting. In any !case, verification of
the tank atmosphere must be made.

Ventilate tfts Tfofc Ventilation mav be used in certain literatures where^~*^— ^— ̂ ^^^^^^^^^^^^^^^— ̂  * I

the products in the tank are not particular/ flammable or toxic Ventilation
win not eliminate the vapors. It is merely diluting the airborne
concentration. Once ventilation is started, it should be continued for the
duration of the operation. :

and Ventilate the Tank: Use a cleaning method such as
Butter-vorthing with hot water, pump out liquids, and then ventilate as
above.

Inert the Tarir Nitrogen from a liquid nitrogen tank, or carbon dioxide
from dry ice can be used to inert the atmosphere in the tank to below the
oxygen concentration necessary for combustion. Note that flammable vapors
will still be present; and once the rank is cut or opened, the inert gas can be
lost The atmosphere must be diluted to less Than 8 percent oxygen by
volume to be completely safe for normal petroleum products. The CGI/Qj
meter must be used to verify the 02 concentration. Measurements must be
made continuously. The quantity of inert gas which must be used depends
on the vapor level still is present in the tank, In practice, about 6 to 8 and
perhaps as many as 10 fe^k volumes would be required, depending on how
the material is administered. If dry ice is used, approximately, 1L5 pounds
of dry ice per 100 cubic feet (15 Ibs per 1,000 gallons) of tank volume is
required to reduce the oxygen to 8 percent. There are several precautions
which must be observed when using dry ice. The material is extremely cold
- 109 J F. Also, the CO, produced wul be absorbed into any water present,
thus effectively increasing the oxygen concentration. [

i
Foam the Tanlc If product cannot be totally removed, a method which has
proven successful is to "foam" the surface of the remaining liquid with a fire
fighting or vapor suppression foam. This foam blend should be 3-inches or
4-inches thick and will have the effect of suppressing vaporization of the
volatile material. I
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The foam must be aoplied through a tai^v opening **»<$ thns the tanV must
be opened. After laying the foam blanket, the tank may 'have to be
ventilated so that the vapor flammable roncsntration is reduced to less than
10 percent of the LEL as indicated by the combustible gas meter. In
extreme cases, high expansion foam can be used to completely fill the tank,
No ventilation, will be necessary in this case.

7.4 When cutting tanks by any method, appropriate fire protection for the
expected hazard should be available.

BEFORE ANY HOT WORK TS PERFORMED. A HOT WORK PERMIT
MUST BE COMPLb 1 KB TN ACCORDANCE WITH THE HOT WORK
PROCEDURE.

8. OTHER SITUATIONS

Under certain situations, the tank may need to be opened and deaned before
removal In this case, a reordering of steps is appropriate. The steps were
previously discussed:

• Remove pumpable product

• Test ta-nTr interior for

If flammable, inert and purge

Retest atmosphere and repeat Tmtfl safe

Open tank

Retest atmosphere for flammables and toxics
;

dean as much as possible remotely with equipment
i

Allow properly protected personnel to enter for ffnal cleaning
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HEALTH & SAFETY PROCE
HIGH PRESSURE WASHERS ',

PROCEDURE NUMBER 30
LAST REVISED 12/92 APPROVED BY:

DURES

Page 1 of 2
JFK/FHH

L OBJECTIVE

OHM Remediation Services Corp. (OEM) personnel who have been trained in the
proper set-up, use, and care of frffi pressure washers wiU. be authorized to operate
this equipment.

2. PURPOSE

This procedure describes requirements for the safe operanon of the high-pressure
washer.

3. PERSONAL PROTECTIVE EQUIPMENT

Tie following equipment will be worn by operators *n4 a^Vta-nty-

• Safety shoes or boots

• Metal foot and *frm guards

• Eye protection (goggles and face shield)

• Hard hat

• Heavy duty PVC rain suit or equivalent

• Heavy ehgrm'cal resistant gloves i

4. OPERATION PROCEDURE 1_T _ ._ - ,_ - -.,_ _,,_
i •

• Only trained, authorized personnel wiU operale the high-pressure washer.
i

• The lance must always be pointed at the work area. ',: - i
• The operator must maintain good footing. j

• The operator must hare an assistant to aid in moving the hose to different areas
and backing up the operator. The asrisrant must remain in back of the
operator.
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• Non-operators must remain a safe distance from the operator. The distance
must be a mrrnrmTm of 25 feet.

• The operating pressure should never exceed that which is necessary to complete
the job.

• No unauthorized attachment may be made to the mrit_ (The trigger should
never be tied down.)

• The operator should be changed at frequent intervals to avoid fatigue (at least
hourly).

• Equipment should be cleaned often to avoid ofl or dirt build-up, especially
around the trigger and guard area.

• An assistant should always be standing by at the pressure generator to shut
down the equipment and monitor the pressure.

• All users must be trained in emergency shut down procedures and general
equipment rnafnTpfia-nr*equipment

• All Tar|r^< most be made of sgamigsy srarniess steeL Do not use carbon steel
which can corrode and result in weakening of the lance.

• DO NOT MODIFY THE LANCE. The lance barrel, from trigger block to the
tip, should not be less than Ag inches as recommended by manufacturers of
hydroblasting ecruiomenL

• Always increase pressure slowly to inspect for leaks. All leaks or malfuncdonrng
equipment must be repaired immediately or the unit taken put-of-service.
Never exceed the operating pressure necessary to do the job.

i
• Attach a. cable which connects the water supply hose to the ilaser wand to

whipping should they accidentally

• A serious risk of infection and further complications is possible from a
hydroblasting laceration. If an injection injury is suspected, the treating
physician should be informed so he/she can request a surgeon who specializes in
injection injuries. The specialist may have to perform surgery on the affected
body part in order to remove the material (oil, particles) that was injected
directly through the skin. i
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HEALTH & SAFETY PROCEDURES
CRANES AND HOISTING
PROCEDURE NUMBER 31 Page I of 8
LAST REVISED 12/92 APPROVED BY: JFK/FHH

1. OBJECTIVE

All lifting activities performed by OHM Remediation Services Corp. (OHM)
personnel using cranes and hoists shall comply with all federal, state, and local
laws as well as safe practices dictated by this procedure and the crane and/or hoist
manufacturers.

2. PURPOSE

This procedure describes requirements for maintenance and operation of hoisting
equipment This procedure is an overview of the guidelines of 29 CFR 1910.179,
1910.180 and 29 CFR 1926.550 which should be used as a reference.

3. REQUIREMENTS

3.1 OHM will only use cranes and other hoisting equipment that are in safe
working order. All crane equipment at OHM farilities;and project sites
will be inspected for structural integrity, smooth operational performance,
and proper functioning of all critical safety devices in accordance with the
crane manufacturer's specifications. This inspection will be performed by
the OHM site supervisor and/or site safety officer (SSO), and the crane
operator. Inspection requirements for overhead cranes are found in 29
CFR 1910.179 (j) and for mobile cranes in 29 CFR 1926.550 (a).

32 All equipment not conforming to the operational and safety requirements
set forth will not be put into service until all necessary repairs are made to
the satisfaction of the inspection group. I

i
33 Only qualified crane operators familiar with the equipment will be

permitted to operate the crane. Subcontractors will supply proof of
operator capability and experience to operate the crane in a safe manner.
OHM reserves the right to remove from the work site any crane operator
if there is question or doubt concerning the operator's capabilities.

3.4 Inspection of cranes and hoists will be recorded. A written record of the
inspection will be maintained and kept for at least three years.
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3.5 The crane operator will not operate the crane or hoist until everyone
concerned has been instructed concerning the work to be done.

3.6 Weights of material sent to all OHM facilities shall be stenciled on the
material.

3.7 All hooks, slings, and other fittings shall be of correct size for the work to
be done and shall have strength sufficient to safely sustain the loads
imposed on them.

3.8 Employees shall not stand or walk beneath crane booms.

3.9 .In the event of emergency repair work of hoisting equipment with a
suspended load, the area below the load shall be barricaded and the load
blocked up or otherwise supported.

3.10 Employees are not to ride loads, hooks, headache balls, or slings
suspended from hoisting equipment

3.11 Side pulls shall be avoided in all cases. The load must be directly under
the hoist

3.12 The safety latch on the main hook of hoisting equipment must be installed
and in a "closed" position.

3.13 Use of deformed or defective hooks, rings, pins, shackles, or other lifting
attachments is prohibited. Wire rope shall be free of kinks, sharp bends,
or twists.

3.14 Crane operations must not interfere with helicopter operations or
helicopter operations must be restricted accordingly. i

3.15 The crane operator shall refuse to perform any crane operation, if an
1 unsafe condition would result \ii
3.16 Stringing and reeving shall be in accordance with manufacturer's

recommendations. '
!

3.17 All personnel working in and around the crane operation shall wear hard
hats, safety shoes, and safety gloves at all times.



CRANES AND HOISTING Procedure Number 31 Page 3 of 8

4. CRANE OPERATIONS

4.1 Crane operations shall be according to the manufacturer's directions and
established construction safe work practices. At no time will crane
operation be permitted out of the design specifications of the unit or the
safety requirements. The following safety policies will be enforced at all
times during crane operations:

4.1.1 Accessible areas within the swing radius will be barricaded to
prevent employee injury.

4.12 Mobile crane shall operate with the outriggers fully extended
and set whenever possible. If outriggers cannot be fully
deployed and set, the crane capacity shall be determined by the
"On Rubber" load capacity chart

4.13 Only one individual will issue operational hand signals to the
crane operator unless it is established that relay hand signaling
for blind situations is required.

4.1.4 Load Capacity Limitations - All load weights can be estimated
until reaching an estimated 75% of rated load. Loads above
75% of rated capacity must be based on actual weight All
hoisting capabilities of the crane in use will be according to the
load capacity chart specified by the manufacturer. Load weight
will be calculated with all rigging components considered as part
of the load.

4.15 Swing Loads - Tag lines for controlling loads will be used at all times.
Suspended loads, regardless of the size and weight, will not be hoisted over
employees. \

4.16 The operator shall not lift a load until the load is properly secured and
balanced. I

i
5. RIGGING COMPONENTS \

i
5.1 Rigging components will be inspected daily by members of the rigging

team. Only certified wire rope slings with manufactured swag or
manufactured web slings will be used. Certification documents must be
received and filed for all slings. j

i
5.2 All synthetic slings and lifting chains are to be marked or .tagged with its

rated capacity.
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53 Slings are not to be used with loads which exceed their rated capacity.
i

5.4 Wire-rope slings are to be immediately removed from service if any of the
following conditions are present:

5.4.1 Six (6) randomly distributed broken wires in one rope lay, or
three (3) broken wires in one (1) strand in one (1) rope lay.

i

5.42 Wear or scraping of one-third (1/3) the original diameter of
outside individual wires.

5.43 Kinking, crushing, bird caging, or any other damage resulting in
distortion of the wire-rope structure.

5.4.4 Evidence of heat damage.

5.4.5 End attachments that are cracked, deformed, or worn.

5.4.6 Hooks that have been opened more than 15 percent of the
normal throat opening, measured at the narrowest point, or
twisted more than 10 degrees from the plane of the unbent
hook.

5.4.7 Corrosion of the rope or end attachments.

5.4.8 Ten percent reduction in rope diameter.

5.5 Tag lines will be used to guide loads. Tag lines will be free of knots.

5.6 Crane Operators shall:

5.6.1 Not operate the crane if physically or mentally unfit or taking
medication that could affect coordination or j sight

I
5.62 Warm up the crane mechanical components by checking the

functional operation of all clutches, brakes, etc.
i

5.63 Plan each heavy or unusual lift with the rigger(s).

5.6.4 Ensure the crane is shut down in accordance with the posted
operating procedure, before leaving the crane cab.

5.6.5 Not leave the controls while a load is suspended.
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5.6.6 Shutdown crane during nearby helicopter operations (boom in
cradle or pointed away from landing area).

5.6.7 Know the weight of the load to be lifted prior to lifting.

5.6.8 Weight indicators or scales shall be used to determine true load
weight if the estimated weight is in excess 'of 75 percent of the
cranes rated capacity.

i

5.6.9 Not use cranes for dragging a load unless rigged for a vertical
pull and equipped with a weight indicator.

5.6.10 Ensure that three full wraps of wire rope remain on the hoisting
drum unless otherwise specified by the crane manufacturer.

5.6.11 Stop or restrict crane operations during bad weather or poor
visibility.

5.6.12 Not refuel the crane with the engine running.

5.6.13 Ensure the crane has a boom angle indicator which is functional
and visible from the operator control station.

5.6.14 Ensure the proper load chart is posted and visible from the
operator control station.

5.6.15 Ensure each crane has posted operating instructions.

5.6.16 Ensure crane load weight indicators are functional and
calibrated in accordance with the manufacturer's
recommendations.

i
5.6.17 Ensure an operable anti-two blocking device is installed on all

cranes. 'i
!

5.6.18 Ensure crane cab is kept clean. i
!

5.6.19 Ensure slipping and tripping hazards are removed from work
area.
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6. RIGGING PRACTICES

The Rigger shall:

6.1 Stay from under the boom/load when there is tension on the load line and
when there is no tension on the load line except for the minimum time
necessary to hook/unhook the load.

62 Stop a load from being lifted when it is unsafe.

63 Wear leather or other hard surface gloves when handling wire rope.

6.4 Ensure safety latches are closed, shackle pins are screwed all the way in,
and hooks without latches are secured.

6.5 Ensure sling angles are not less than 30 degrees from the horizontal.

7. RIGGING PRACTICES/EQUIPMENT

7.1 Multiple part lines shall not be twisted while lifting/lowering.

12 Shackles shall be used with all pad eyes.

73 Fiber rope or 'soft line" shall be used only for tag lines.

7.4 Wire rope clips shall be placed with the U-bolts on the short end of the
rope.

7.5 When less than all legs of a multi-legged sling are used, the other leg(s)
must be secured before lifting.

i
7.6 Chain slings shall not be used unless the have an identification tag with the

rated capacity and identification number. j
i

: - i.
7.7 All slings shall be immediately inspected if subjected to| shock or impact

loading. iii
7.8 Slings shall be used according to manufacturer specifications and properly

stored when not in use. I
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8. T.TFT STRATEGY PLANT

In order to address different types of lifts, a lift strategy plan has been established
by OHM. Under this plan, OHM will use the crane's load capacity and specific
rigging requirements to classify the lift. Under these guidelines various lift
strategies will be followed.

8.1 General Lifts - General lifts are small scale hoisting activities which
require daily rigging inspection. To distinguish what items are considered
general lifts, the load capacity chart of the specific crane in use will be the
criteria. General lifts for this plan are those lifts that do not exceed the
crane's load capacity rating in its least stable, but safe operating position.

8.2 Major Lifts - Major lifts are lifts that require the attention of the OHM
Site Safety Officer (SSO) or his designated representative to review the lift
and rigging operations during the actual lift. Major lifts are those that are
less than 75 percent of the crane's upper load rating on the load capacity
chart Major lifts may also include those lifts with unusual configurations
that require special attention in rigging.

83 Critical Lifts - Critical lifts are those lifts which exceed 75 percent of the
crane's load capacity rating. Critical lifts will not be enacted until an
overall lift review detailing all weight calculations and lift strategy has
been held.

Direct supervisory and safety supervision by OHM will be mandatory for
all major and critical lifts.

9. OTHER CRANE SAFETY EQUIPMENT

9.1 A 5 pound A:B:C dry chemical or equivalent fire extinguisher shall be
within the area of the crane cab. j

iI
9.2 Cranes without cabs shall have the fire extinguisher located within 25 feet

of the crane. I

93 All equipment and material hoists operating on rails, tracks, or trolleys
shall have positive stop or limiting devices to prevent overrunning.

10. DESIGNATED CRANE OPERATORS j
i

Cranes shall be operated only by the following personnel: j
i

10.1 Crane operators qualified or designated by documented!training and
experience. !
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103. Trainee crane operator while under the direct supervision of an OHM
qualified crane operator.

103 Maintenance personnel and inspectors when it is necessary in the
performance of their duties.

10.4 Contract crane operators meeting operator qualification requirements
equivalent to OHM crane operator requirements.

11. 0 TJAJ TFTCATIONS FOR CRANE OPERATOR POSITIONS

11.1 Physical

11.1.1 Vision:

• Minimum vision of 20/30 in one eye and 20/50 in the other
eye with or without eye correction.

• Satisfactory depth perception.

11.1.2 Hearing:

• Have hearing, with or without a hearing .aid, adequate for
the specific operation,

11.1.3 Medical History.

• Disabling medical condition(s) is sufficient for
disqualification.

• Employee shall notify their supervisor of any physical
condition that may affect safe crane operations.
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HEALTH & SAFETY PROCEDURES
PERSONAL LIFTING SAFETY
PROCEDURE NUMBER 33 , Page 1 of 2
LAST REVISED 12/92 APPROVED BY: JFK/FHH

1. OBJE(

All OHM Remediation Services Corp. (OHM) employees will use the proper lifting
techniques and will utilize mechanical means when an objects' weight or bulk
cannot be safely lifted by manual means.

2. PURPOSE

This procedure provides the proper lifting technique to be used by OHM
employees. By utilizing proper technique, OHM employees can avoid debilitating
lower back injuries.

3. REQUIREMENTS

3.1 Use mechanical material handling equipment whenever practical; however,
mechanical lifting equipment shall be used only by qualified personnel

32 If the material must be lifted manually, the following procedures apply:

3.2.1 Make certain that the load lifted can be safely handled. Consider
the size, weight, and shape of the load. If necessary, get help,

i .
322. Warm up for the lift by bending, stretching, and'turning.

323 Do not attempt to lift more than 60 pounds. \
i

32.4 Ensure proper lifting technique as follows. i
i

• Place feet about shoulder width apart. !
i

• Place one foot alongside the object being lifted and the other
foot in front of the object i

Bend at the knees to grasp the load.

• Maintain slight arch in the back when positioning over load.
i

• Draw the load close to the body, keeping the arms and elbows
tucked into the side of the body.
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• Take a firm hold on the load with the palms of the hands, not
just the fingers.

• Maintain same slight arch in the back.
i

• Lift gradually, using your leg muscles. Make sure you draw the
load close to your body.

• Do not twist the body when lifting. If you have to change
direction, turn with your feet, not your trunk.

• Carry the object close to the body and watch where you are
going. Do not carry objects in a manner that obstructs your
vision.

• .Avoid throwing or dropping objects. When!lowering, maintain a
firm grip. Watch out for pinching of the fingers. Use your leg
muscles to lower the object by bending at the knees, and keeping
your back straight.
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HEALTH & SAFETY PROCEDURES
SLIP, TRIP, AND FALL PREVENTION
PROCEDURE NUMBER 34 , Page 1 of 2 ,

LAST REVISED 12/92 APPROVED BY: JFK/FHH |

1. OBJE(

All OHM Remediation Services Corp. (OHM) employees and contractors shall
attempt to identify and eliminate situations where injuries or "near misses" could
occur from slip, trip, or fall hazards.

2. PURPOSE
I

This procedure describes work practices that will reduce or eliminate slips, trips,
and falls and thereby reduce or prevent the injuries associated with these types of
accidents. The intent is to prevent injuries and maintain an efficient and healthy
workforce.

3. REQUIREMENTS

3.1 Personnel shall keep the working area clean and orderly. Tools must not be
left lying on the floor or decking where they present tripping hazards during
a job or after a job is completed.

32 Small, loose items such as, disconnected joints of pipe, wood chips, other
small objects and debris shall not be left lying around in any place,
particularly in areas where personnel walk.

33 Walkways and grating shall be kept in good condition. Openings in
walkways shall be repaired immediately, if possible. If not immediately
repaired, the section must be roped off or closed until repairs can be made.

i
3.4 Holes in gratings shall be covered or surrounded by an adequate guard rafl.

i
3.5 Oil spills and slippery spots shall be cleaned up immediately.

3.6 Extra precautions must be taken when walking on steel decking or catwalks
during wet weather. [

!

3.7 Personnel shall not take dangerous shortcuts. They shall avoid jumping
from elevated places. i

3.8 Personnel must always position themselves properly when 'using tools.
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3.9 Personnel shall not walk or climb on piping, valves, fittings or any other
equipment not designed as walking surfaces.

3.10 Stairways, walkovers or ramps shall be installed where personnel must walk
or step over equipment in the course of their normal duties.
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HEALTH & SAFETY PROCEDURES
SAFETY SHOWERS AND EYEWASH STATIONS

PROCEDURE NUMBER 35 , Page I o f 3
LAST REVISED 12/92 APPROVED BY: JFK/FHH

1. OBJECTIVE
i

OHM Remediation Services Corp. (OHM) shall provide suitable facilities for quick
drenching or flushing of the eyes and body within the work area for immediate
emergency use where the eyes or body of any person may be exposed to injurious
chemicals.

2. PURPOSE

This procedure describes the types and locations of safety showers and eyewash
stations and addresses the requirements found in 29 CFR 1910.151(c) and the
American National Standards ANSI 21358.1-1990 for emergency eyewash and
shower equipment.

3. REQUIREMENTS

3.1 EYEWASH STATIONS - Eyewash stations shall be located throughout
company facilities and job sites for emergency first aid in case of chemical
splashes to the eyes and skin. The general requirement for emergency
eyewash stations are as follows:

• Flush both eyes simultaneously

• Freeze protection when possibility of freezing conditions exist

• No sharp projections in operating area of unit
i

• Nozzles protected from airborne contaminants |

• Self-contained unit shall be constructed of materials that will not
corrode in the presence of flushing fluid

i
• Unit shall deliver not less than 0.4 gpm for 15 minutes.

• Valves must have "stay open" feature allowing both 'hands free to open
eyelids j
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• Valves must be capable of being turned on in 1 second or less

• Valve activator shall be large enough to be easily located and operated
by user.

Installation Requirements:

• Unit is positioned so water nozzles are 33-45 inches from the floor and
6 or more inches from the wall

• Supply line for plumbed units shall provide an uninterrupted supply of
potable water at a minimum of 30 Ibs. per square inch of pressure.

• Eyewash units shall be in an accessible location, located no further than
100 feet from the hazard. Where strong caustics or acids are present,
the distance should be 10 feet or less.

• Identify location with a highly visible sign in a well lit area.

32 DRENCH SHOWERS - Drench showers shall be located throughout
company facilities and at project sites for emergency use in case of chemical
splash to the face, head and/or body. The general requirement for drench
showers is as follows:

• The height of the drench shower had should be at least 82 inches and
not more than 96 inches from standing level.

• The water spray pattern should be a minimum of a 20 inch diameter, 60
inches from standing level.

• The center of the water spray should be 16 inches from any obstruction
i

• The drench shower should deliver 30 gallons per minute, meeting the
water spray pattern.

i
• The control valve should stay on once activated, and should be able to

be activated from "off* to "on" in one second.
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• Drench showers should be located 10 seconds or 100 feet from the
hazard. In situations where strong caustics or acids are present, the
distance should be 10 feet or less.

• The drench shower should be identified with a sign and should be
located in a well lit, brightly painted area.

3.3 INSPECTION - To simplify the maintenance and record-keeping, an
individual at the project site or department should be; assigned the task of
checking all eyewash devices on a weekly schedule and records of those
inspections be kept on the device. The flushing solution should also be
checked and replaced per the manufacturer's instructions. Trash or debris
should be removed from any eyewash basins at this time.

3.4 MAINTENANCE - Each plumbed emergency eyewash device should be
activated weekly to test the equipment and flush plumbed lines of any
bacterial or sediment build-up. For self-contained eyewash units, follow the
manufacturer's instructions. ANSI Standards recommend that all emergency
eyewash devices be checked on a weekly basis in order to ensure proper
working conditions as well as adequate levels of flushing solution.
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HEALTH & SAFETY PROCEDURES
SOLVENTS AND FLAMMABLE LIQUIDS

PROCEDURE NUMBER 39 Page I of 6
LAST REVISED 12/92 APPROVED BY: JFK/FHH

L OBJECTIVE

It is the intent OHM Remediation Services Corp. (OHM) to protect employees
against exposures to, and fires involving solvents and flammable or combustible
liquids. All employees who may work with such materials must be familiar with
and comply with the provisions of this procedure.

2. PURPOSE

This procedure outlines general precautions that are to be taken by personnel when
handling solvents and flammable or combustible liquids. Precautions and required
personal protective equipment (PPE) for specific chemicals are included in Material
Safety Data Sheets (MSDS). This procedure is an overview of 29 CFR 1910.106. If
questions arise Concerning flammable or Combustibles Or the labeling of flammable
or combustible liquid containers, reference should be made to the above standard.
In the event of a conflict between the referenced standard and the MSDS, the more
stringent requirement will prevail

3. DEFINITIONS

3.1 Hydrocarbon solvents are compounds consisting solely of hydrogen and
carbon atoms. They are flammable in varying degrees and may leave a
combustible residue or ofly film.

32 Alcohols are hydrocarbon derivatives in which one or more hydrogen atoms
have been replaced by a hydroxyl group (oxygen-hydrogen). They are
flammable, water soluble, and leave no film. j

i
33 Ketones are hydrocarbon derivatives containing oxygen atoms. They are

flammable, water soluble, and dissolve some materials not affected by
hydrocarbons or alcohols.

I
3.4 Halogenated hydrocarbons are organic compounds containing chlorine,

fluorine, and/or other halogens. They are primarily non-flammable and
leave no oily residue. Depending on their boiling point,! they are used cold
or in heated vapor degreasers. When exposed to flames, hot surfaces, or
welding arcs, vapors of these materials decompose into highly toxic and
corrosive vapors, such as phosgene or hydrogen chloride!
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3.5 F|a.mjnable solvents are classified according to flashpoints and boiling
points. '

i
3.6 TLV is the acronym for threshold limit value. Atmospheric contaminants in

the form of gas or vapor are generally expressed as parts per million (ppm)
by volume denoting parts of the material in 1,000,000 parts of air.
Threshold limit values are the occupationally acceptable limits set by the
American Conference of Governmental Industrial Hygienists to which most
employees may be continuously exposed during their 8 hour working days
without any adverse effect on their health.

3.7 Boiling point is that temperature at which a liquid boils and is an indicator
of the relative vapor concentration present over liquids at any given
temperature. (The higher the boiling point, the lower' the vapor
concentration.)

3.8 Rash point is that temperature at which sufficient flammable vapors are
evolved from a liquid to obtain ignition. (The lower the flash point, the
more flammable the solvent)

3.9 Flammahility Kmfo denote the range, in percentage by volume, of the
material with air which will burn.

3.10 Positive ventilation is venting provided by ducting and fans or blowers as
opposed to comfort or natural ventilation.

3.11 Safety containers are of welded seam construction with excess pressure
relieving closure and wire mesh screens to prevent the propagation of flame
into the container. Safety containers are painted red (some with one yellow
stripe). The container must be plainly labeled as to contents. Containers
must be National Fire Protection Association or Underwriters Laboratory
approved.

4. SOLVENTS !

4.1 Skin contact should be avoided. All solvents remove protective oils from
the skin on contact, increasing the possibility of dermatitis and infection.
Some solvents may be absorbed through the skin to produce systemic
effects. i; i

42 Repeated skin contact can cause a person to become sensitized to a given
solvent !
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43 All solvents have varying adverse effects if ingested. Hydrocarbon liquids
produce respiratory complications if allowed to enter the lungs.

4.4 Vapor concentrations above a given solvent are difficult to predict,
depending on the method of dispensing, agitation, temperature, air
movement, and confinement In any case, the concentration will be directly
proportional to the area of the surface wetted under a given set of
conditions.

4.5 Some of the solvent vapors may be detected by odor before the TLV is
reached. However, this is not a reliable method for protection against
overexposure, since some solvents paralyze the sense of smelL

4.6 Miscellaneous solvent supplies in work areas shall be reduced to the
amount necessary for daily operation.

4.7 Solvent containers for bench use shall be of smallest Practical size and shall
provide a method of dispensing without pouring (by wetting doth, squeeze
bottle, or plunger type safety container).

4.8 All wiping cloths used for solvents shall be placed in a closed container
immediately after use.

4.9 Disposition of all solvent wastes must be by an environmentally approved
method.

4.10 Spills shall be cleaned up immediately using respiratory protection. Gear
the area of other persons as necessary.

4.11 No solvent shall be used in a fashion to permit skin contact with the liquid.
In most instances this means that gloves must be worn.!

4.12 Solvent contaminated clothing must be removed at once.

4.13 All use of solvent not in positively ventilated equipment or in an outside
area shall require the use of respiratory protection. |

4.14 When using solvents inside a pit or confined area, regardless of quantity,
personnel must wear adequate respiratory and contact protection and
comply with confined space entry procedures.

i

4.15 Containers of solvents shall be labeled with an appropriate warning label
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4.16 The following precautions must be observed when opening full drums of
solvents or chemicals:

• When opening full drums, all personnel in the immediate area must
wear chemical goggles and a face shield.

i

• When removing the bung, the barrel must be in an upright position and
a proper bung wrench used. The bung is to be loosened one turn,
internal drum pressure allowed to reach atmospheric pressure, after
which the bung may be removed. Never place your face above a bung
when opening.

5. FLAMMATflf, A^ND COMBUSTIBLE LIQUIDS

5.1 Definitions

• Class J Flammable Liquids: Includes those having! a flash point below
100'R

• Class n Combustible Liquids: Includes those having a flash point at or
above 100* F, but below 140* F.

• Class m Combustible Liquids: Includes those having a flash point
above 140* F, but below 200* F.

5.2 Handling and storing of flammable or combustible liquids in closed or
approved safety containers and avoiding exposure of the liquid surface to air
are of fundamental importance in preventing potential fires or employee
exposure.

53 Signs for flammable or combustible liquids are as follows:

• Flash point of 20* For below: "DANGER! EXTREMELY
FLAMMABLE."

r

• Flash point from 20* F to 100* F: "WARNING! FLAMMABLE."

• Flash point from 100* F to 200' F: "CAUTION! COMBUSTIBLE.'

6. HANDLING AND DISPENSING

i 6.1 Drums or other containers containing flammable and combustible liquids
should be stored in compliance with 29 CFR 1910.106 (d). All drums are to
be electrically grounded. Drip trays are to be provided under drum spigots.
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6.2 A bond (metal-to-metal grounding strap) is to be established between the
container and drum prior to filling a container from the storage drum.
Drums are to be equipped with an approved type safety faucet and flexible
metal hose. A pressure-vacuum relief vent is required for drums of
flammable or combustible liquids.

63 Except in unusual cases as approved by the site safety officer, the maximum
amount of flammable or combustible solvent (used for cleaning purposes) at
any work station is limited to one quart

6.4 Rags, kimwipes, etc. that are contaminated with flammable or combustible
liquids are to be placed in a safety container equipped with a fusible link
lid.

6.5 All containers of flammable or combustible liquids must be properly
identified as to contents.

6.6 Spill containment is required for all drum dispensing areas.

6.7 All manually handled flammable or combustible liquids shall be handled in
approved safety cans of not more than 5 gallons capacity, having a spring
closing and flush arrester and so designed that it will safety relieve internal
pressure when subjected to heat or fire exposure.

6.8 Where flammable or combustible solvents must be used in wash containers,
such as for paint sprayer cleaning, the container must be provided with self-
closing or fusible link closure.

6.9 Flammable liquids in portable containers excess to the daily supply must be
stored in approved flammable liquid storage cabinets maintained closed
with the door latched each time after use. j

!
6.10 Containers of flammable or combustible liquids shall b|e labeled with an

appropriate warning label I

6.11 NO SMOKING signs are to be posted in areas where flammable or
combustible liquids are stored, dispensed, or used.

6.12 Additional information and requirements for handling and storage of
specific flammable or combustible liquids are included 'in the MSDS's or
site safety plans. j

1
6.13 A suitable storage area must be designated for flammable or combustibles

on temporary job sites.
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7. PAINT SPRAY BOOTHS

7.1 Spray booths are power-ventilated structures designed to enclose spraying
operations, confine and limit the escape of spray, vapor, and residue, and to
safely conduct or direct them to an exhaust system. Spray booths must be
built to the specifications of 29 CFR 1910.107 (b), have electrical and other
sources of ignition designed to conform with 29 CFR 1910.107 (c), and have
ventilation designed to conform with 29 CFR 1910.107 (d).

12 The storage of flammable and combustible liquids shall be in conformance
with 29 CFR 1910.106 and .107 (e). The quantity of flammable liquids kept
in the vicinity of spraying operations shall be the minimum required for the
operations and should ordinarily not exceed a supply for one day or one
shift

73 The room will have an automatic sprinkler system conforming to the
requirements of 29 CFR 1910.159 and .107 (f). Special emphasis must be
given to keeping sprinkler heads free of paint spray and residue. An
adequate supply of suitable portable fire extinguishers shall be installed
near all paint spray operations.

7.4 Spray booths shall not be used alternately for different types of coating
materials, where the combination of the materials may be conducive to
spontaneous ignition, unless all deposits of the first used material are
removed from the booth and exhaust ducts prior to spraying with the second
used material.

7.5 "NO SMOKING" signs in large letters on contrasting color background
shall be conspicuously posted at all spraying areas and paint storage areas.

7.6 The OHM facility safety compliance coordinator will perform air movement
testing and monitoring quarterly to insure that at least 100 fpm of air
movement is maintained. The OHM facility safety compliance coordinator
will also establish respirator requirements for painting. I
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HEALTH & SAFETY PROCEDURES
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PROCEDURE NUMBER 41 Page l o f S u

LAST REVISED 12/92 APPROVED BY: JFK/FHH |

1. OBJECTIVE

All OHM Remediation Services Corp. (OHM) equipment and hand tools used at
OHM facilities and project sites will be in good operating condition with all cords
and safety guards in place.

2. PURPOSE

The purpose of this procedure is to describe the basic guidelines for the safe
operation of hand and power tools used in OHM shops and project sites. This
procedure is an overview of 29 CFR 1910242 and 243.

3. REQUIREMENTS

3.1 All hand tools and power tools shall be in good repair and will be used only
for the task for which they were designed.

32 Any tool that is damaged or defective will be tagged "out-of service" and
will be repaired or destroyed.

33 Surfaces and handles shall be kept clean and free of excess oil to prevent
slipping.

3.4 Sharp tools shall not be carried in pockets. i
3-5 Upon completion of a job, tools will be cleaned and returned to the tool

box or storage area.
i

3.6 Wrenches shall have a good bite before pressure is applied. Brace yourself
by placing your body in the proper position so that in case the tool slips you
will not fall. Make sure hands and fingers have sufficient clearance in the
event the tool slips. Always pull on a wrench, never push.

i
3.7 When working with tools overhead, the tools will be placed in a holding

receptacle or secured when not in use. i

3.8 Throwing tools from place to place, from person to person, or dropping
them from heights is not permitted.
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3.9 Only non-sparking tools will be used in atmospheres which exhibit fire or
explosive characteristics.

3.10 All tools should be inspected prior to start-up or use to identify any defects.

3.11 Powered hand tools should not be capable of being locked in the "on"
position.

3.12 Power nailing or stapling tools must only be capable of activation when in
contact with the work surface. All such power devices must have a safety
interlock.

3.13 Loose clothing, long hair, loose jewelry, rings and chains will not be worn
while working with power tools.

3.14 Cheater pipes will not be used.

3.15. In applications where injury to the operator might result if motors where to
restart after power failure, provisions shall be made to prevent machines
from automatically restarting upon restoration of power.

4. GRINDING TOOLS

4.1 The work rest for a grinder should be no more than 1/8 inch from the
wheel and the tongue guard no more than 1/4 inch from the wheel.
Frequent inspections are necessary to insure proper distances are
maintained.

42 Work or tool rests should not be adjusted while the grinding wheel is
moving. ]

4 J Inspect the grinding wheel for cracks, chips or defects. Remove the wheel
from service if any defects are found. '

I
4.4 Goggles shall always be worn when grinding and a transparent full face

shield may be worn in conjunction with the goggles.

4.5 The side of a grinding wheel shall never be used unless 'the wheel is
designed for side grinding. i

4.6 Grinding wheels are rated for specific speeds. Rating should be checked
when installing a new wheel j

4.7 Grinding aluminum is prohibited.
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5. POWER SAWS

5.1 Circular saws will be fitted with blade guards. j

52 Damaged, bent or cracked saw blades will be immediately removed from
service and destroyed.

53 Hand fed table saws will be fitted with a splitter to prevent the work from
squeezing the blade and kicking back on the operator.

5.4 Hand held circular saws will be equipped with a lower guard which covers
the blade to the depth of the teeth. The guard should freely return to the
fully closed position when withdrawn from the work surface.

6. WOOD WORKING MACHINERY

6.1 Dust, chips and shavings are to be removed from the machines by brush or
vacuum only. Do not use compressed air.

62 The on-off switch must be located to prevent accidental start up. The
operator should be able to shut off the machine without leaving the work
station.

63 Planers and joiners shall be guarded to prevent contact with the blades.

6.4 A push stick will be used when the cutting operation requires the hands of
the operator to come close to the blade. Also, small pieces will require the
use of a push stick.

65 Saw blades will be adjusted so that the blade only clears ithe top of the cut
The blade should never extend more than one-eighth of an inch above the
top of the cut I

6.6 Automatic feed devices should be used whenever feasible.

7. PNEUMATIC TOOLS AND EQUIPMENT
i

7.1 Tool retainers will be installed and remain in operation on pneumatic
impact tools to prevent the tool from being ejected from the barrel during
use. • !

12 Safety lashing or tie wire will be used to secure connections between
tool/hose/compressor if they are of the quick connection (Chicago fittings)
type.
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73 Hose should not be laid in walkways, on ladder or in any manner that
presents a tripping hazard.

7.4 Compressed air should never be used to blow dirt from hands, face or
clothing.

7.5 Compressed air should be reduced to less than 30 psi and be exhausted
through a chip guarded nozzle if it is to be used for cleaning purposes.
Proper respiratory, hand, eye and ear protection must b|e worn.

7.6 Never raise or lower a tool by the air hose. '

8. EXPLOSIVE-ACTUATED FASTENER TOOLS

8.1 Explosive-actuated tools must comply with the requirements of the
American National Standards Institute (ANSI) standard; A 103 - 1970.

i
8.2 Explosive-actuated tools will be operated, repaired, serviced and handled

only by individuals that have been trained by a manufacturer's
representative and possess the proper license.

83 An explosive-actuated tool should never be used in a flammable or
explosive atmosphere.

8.4 The operator must wear goggles or a full face shield as well as safety
glasses.

8.5 All explosive-actuated tools must not be able to be fired unless the tool is
pressed against the work surface with a force of at least 5 Ib. greater than
the weight of the tool. ,

I •
8.6 The tool must not be able to fire if the tool is dropped when loaded.

8.7 Firing the tool should require two separate operations, with the firing
movement being separate from the motion of bringing the tool to the firing
position. I

i
8.8 Never fire into soft substrate where there is potential for the fastener to

penetrate and pass through, creating a flying projectile hazard.

8.9 Do not use explosive-actuated fasteners in reinforced concrete if there is the
possibility of striking the re-bar. Nor should the tool be used on cast iron,
glazed tile, surface hardened steel, glass block, live rock or face brick.
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8.10 An explosive-actuated tool should be loaded only prior to the intended
firing moment Never load and leave an explosive-actuated tool unattended.

9. CHAIN SAWS

9.1 Inspect the saw prior to each use and periodically during daily use.

92 A chain saw must be operated with both hands at all times.

93 Never cut above chest height

9.4 A saw chain should not move when the saw is in the idle mode.

9.5 Before a cut is initiated, the operator must first clear an escape path and
have firm footing.

9.6 The saw must be shut off when carrying through brush and slippery surfaces.
The saw may be carried while idling no more than 50 feet

9.7 The operator of the saw must don all the applicable protective gear. This
may include, but is not limited to, loggers safety hat, safety glasses, steel-
toed boots, protective leggings, and hearing protection.

9.8 Saws should be fitted with an inertia break and hand guard.

10. HAND OPERATED PRESSURE EQUIPMENT

10.1 Pressure equipment such as grease guns, paint and garden sprayers shall be.
directed away from the body and other personnel in the area. The person
operating any equipment such as this, which has a potential for eye injury,
must wear protective goggles.

|
10.2 The noise produced when using certain types of pressure equipment may

require the use of hearing protection. }
I

1103 Never allow the nozzle of a pressurized tool to come in Contact with any
body parts while operating. There is potential for injection of a chemical
directly into the users body, resulting in severe injury or death.

j
10.4 Each operation must be evaluated for the need for respirator use.

i
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L OBJECTIVE

OHM Remediation Services Corp. (OHM) is greatly concerned about safe
operanon of motor vehicles. Motor vehicle usage presents the most '̂gm' work
risk to employees. United States Department of Labor statistics indicate that motor
vehicle deaths and injuries continue to be die number one cause of work-related
death and serious injury. Accordingly, it is essential that OHM have an effective
vehicle safety program.

2. PURPOSE

This secrion establishes requirements for safe operanon of vehicles and equipment.
This procedure is an overview of die guidelines in die prooosed OSHA Motor
Vehicle Safety Standard 29 CFR 1910.140.

3. RESPONSIBILITIES

3.1 The driver of a Company owned, rented or leased vehicle is responsible for

• Operating die vehicle in. a safe a-nr! legal manner.

• The safety of passengers.

• Reporting immediately any motor vehicle dial is found to be defecuve or
not operating properly.

i

3.2 The regional health and safer/ manager or site safety officer (SSO) is
responsible for die following:

• Enroling that all vehicle accident reports are processed and die required
number of copies submitted to local, state, and federal agencies, to die
resource manager and to die insurance

... .• Assuring that aDDrouriate individuals, mchzding die corborate vies
president of health and safety are notifed by telephone of accidents that
involve fatalities or multiple serious injuries. I
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• Assuring that all accidents are documented and investigated. The
investigation should be of surndem depth to determine the cause and
action required to prevent recurrence. Copies of all motor vehicle
invesngarions shall be forwarded to the regional resource manager.

• Ensuring that during the selection process for leased or purchased
vehicles, consideration is given to obtaining vehicles with, essential safety
devices. Such devices include anri-locking brakes, air bags, both som
and rear seat shoulder harnesses,, and all season traction tires. Each
motor vehicle must be equipped with safety kits. Shoulder safety belts
must not be attached to doors.

4. SEAT BELTS

OSHA has determined that the use of seat belts in motor vehicles can significantiy
reduce the number and seriousness of occupational motor vehicle accidents,
including crashes, by requiring employers to ensure that each employee uses
occupant safety belts. Accordingly, all OHM employees driving motor vehicles on
comtJany business (including rental cars, pick-un trucks, personal vehicles which are
used for company compensated business travel, etc) shall ensure that all occupants
use seat belts at all times.

5. STATS AND LOCAL

5.1 All drivers fo^ll drive OHM vehicles in accordance with the law.

5.2 Drivers shall not operate OHM vehicles which are known to be defective or
not in compliance with the law.

5 J Drivers of OHM vehicles are personally liable and responsible for ±e
consequences of state and community violations. ,

5.4 Tne use of devices designed to identify active police speed detection systems
(i.e. radar detectors) is prohibited in all OHM owned, leased and rented
vehicles and in personal vehicles used for company compensated business
travel . !

SAFE DRIVING PRACTICES— ,
I

6.1 Personnel shaft operate vehicles in a defensive manner, LeJ being always on
the alert and trying to anricioate what might occur unrigr th'e easting
conditions and driving in such a manner as to avoid hazards.
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62 Personnel operating vehicles shall be considerate of, and courteous to, the
traveling public and/or pedestrians and should yield the right-of-way to avoid
accidents.

6J Personnel shall drive at speeds consistent with posted speed limits and
prevailing conditions, such as weather, iraf5c and road conditions.

6.4 Personnel shafl drive at all n'm^ with sufficient space around the vehicle to
provide time to see conflicts arising, to react quickly, and to stop. The nve
keys to defensive driving will help accomplish a good space cushion.

• Aim m'gh in steering.

• Get the big picture.

• Keep your eyes moving.

• Leave yourself an out.

• Make sure they see you.

7. GENERAL SAFETY RULES

7.1 Blind Carves • Slow down and sound horn when approaching a blind carve.

7.1 Driver's License • Operation of a vehicle without a valid operator's license is
prohibited. Personnel operating vehicles regulated by the United States
Depamnem of Transportation (DOT) shall have a carrtai connntrciai
drivers license (CDL).

7J School Buses - Obey school bus laws. Slow down and prepare to stop when
approaching school buses, children on foot or on bicycles,

!
7.4 Emergency Vehicles • Give amfrrilaTtr^ fire ffgnrfng eouioment and other

vehicles the right-of-way during emergencies and lend assistance if required.

7.5 Gasoline • Gasoline and other flammable/combustible liquids sbafl not be
carried in or on vehicles other than m oermanent gas tanks' or in atroroved* ** • *

safety «•"<- Approved safety containers must be property secured when
being carried in the back of pick-up tracks. I

' ' I
7.6 Laws and Regulations - Learn and obey all local, state, and federal laws.
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7.7 Parking • Bouxoment a-nrf vehicles «hafl be parked off roads
whenever possible. When it is. not possible, the vehicle1 shaH be marked by
red lights or flares at night and red flags during the day. Wheels should be
blocked or chocked.

7.8 Passing - Do not pass when visibility is restricted for any reason.

13 Pedestrians - Be constantly alert for pedestrians. Remember they have the
right-of-way.

7.10 Slow Down - Slow down and use caution at blind intersections and crossings
when visibility is limited or when passing work crews.

7.11 Smoking - Smoking is prohibited in all OHM owned, leased or rented
vehicles.

7.12 Speeding - Speeding is strictly prohibited.

7.13 Thumbs Up • Keep thumbs up when driving. Do not grasp the steering
wheel with thumbs inside the spokes.

7.14 Visibility • Make sure all windshields, side and rear windows, mirrors and
lights ars dean before moving vehicles.

7.15 Warning Sign* and Traffic Signals - Be alert for and strictly obey aE
directional and warning *ims and ^'

7.16 Seat Belts - If umt is equipped with seat belts, operator and passengers most
keep seat belts fastened' at all times during operations.

DOT REGULATED

8.1 AH OHM personnel operating a DOT regulated vehide must hold a valid
CDL from their state of residence.

8.2 Air Hose and Couplings - Periodically check air hoses and couplings and
compressor hoses for worn or damaged parts. Do not crimp air hose to
disconnect couplings; shut off air at the valve, j

i
8 j Backing Up - Never start or back up equipment or vehicles1 imTfl you are sure

the way is dear. If necessary, have another person guide you safely. Back up
alarms, when required, must be working and audible over the surrounding
noise.
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8.4 Ear Protecdoa - Ear plugs or other approved ear protecdon shall be worn
when necessary. Use of ear plugs in cars or micks on public highways may
be against local laws.

8.5 Fueling and Repair • No fueling or repair shall be made to equipment while
it is in operanon, The motor shall be aimed off and the bucket, blade, gate
or boom shall be lowered to the ground or blocks.

8.6 Housekeeping - Operators should keep deckplates, steps, rung and hand rails
on equipment free of grease, oil, ice, and rrmd. The inside of me cabs shall
also be kept clean and free of flammable items.

8.7 Inspecdons - Equipment and vehicles shall not be used unnl known defecs
or discrepances are corrected. Inspecdons shall be mads at the start of each
shift and defect or discrepancies shall be reported to the supervisor
immediately.

8.8 Jumping - Jumping on or off equipment is prohibited. When, gH-nrnV^ on or
off equipment or vehicles, face the unit and use secure hand and foot holds
to prevent slips and fans. Always look where you are stepping.

8J Enow your Equipment or Vehicle - It is your responsibility to be thoroughly
farrrfnar with aH features :?TTf{ mflTrna?5 and if you are in doubt as to correct
operating techniques or safety features, ask your supervisor at once.

8.10 Overloading - Avoid overloading vehicle beds and equipment buckets and
beds. Excessive n?aTP7^9-^ f^)Ti damage the unit and falling ~?-t?rifll g*^ cause
serious injury.

8.11 Power lines - When operating sucks, cranes, shovels or other units, always
use caution around power lines and rr^fnrafn a. nnniinuin safe clearance of 10
feet or more depending upon the voltage.

8.12 Riders • Only authorized persons will be penm'ned to ride iin equipment or
vehicles. . \

8.13 Securing Loads - The operator of the vehicle is responsible! for ensuring that
their load is secure and will not shift during transport.

8.14 Long Eauls - On long hauls, binders should be checked periodically (at least
during each rest or service stop) to make sure they are still secure and tight.
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8.15 Overhanging and Oversizs Loads - "When it is necessary to transport
overhanging or oversize loads, the 3pnrnfriar* SJPTTS anrf red nag^ and f»
lights w£l be used. When necessary, use Sag cars.

8.16 Safer/ ("barn* . Safety gngmg of sumdenr size and strength sh^H be instafled
on all trailers being towed

8.17 Safer/ Hooks • Use safety hooks with latches on all winch track cables.

8.18 Side Roads and Railroad Tracks - Stop and look both ways before crossing
railroad tracks or before driving onto a highway from a side road.

8.19 Stopping - Do not stop vehicles in the middle of the road to talk to occupants
in another vehicle. Always pull to the side or off the road to ^fnTsfn a
dear, safe road.

i

8.20 Turn signals - Always use turn signal, emergency and other signals as
appropriate when turning, stopping, passing, or performing other vehicle
operanons.

8—1 Vehicle Maintenance - It is the driver's reroonsibiliry to1 see that his vehicle
is in good mechanical egnffMorcr before anrf ferfng ooerarion. Soecal
emnhasis should be placed on fn^arrnv the brakes, lights, horn, windshield
•wiper, ores and steering assembly are in good order. Defects must be
reported and corrected immediately.
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1. OBJE(

OHM Remediation Services Corp. (OHM) will inspect all equipment before use to
ensure that it is proper working order and free from all safety deficiencies.

2. PURPOSE

The procedure provides for the systematic inspection of tools and equipment
thereby ensuring periodic maintenance and if necessary, the removal from service
units which are found to be defective. OHM shall maintain a 'comprehensive
equipment inspection plan that meets the requirements for portable tools and heavy
equipment as found in 29 CFR 1926, Subpart I (1926300 -305) and 29 CFR 1910,
Subpart P (1910.241-247) and 29 CFR 1926, Subpart O.

3. PORTABLE TOOL REQUIREMENTS

3.1 All hand and power tools used at OHM facilities or project sites, whether
furnished by OHM or the employee, shall be maintained in a safe condition.
Each OHM supervisor is responsible for periodically inspecting all tools in
the work area.

32 All tools shall be used in strict compliance with the manufacturer's
instructions and only for the use intended.

33 Power tools shall be equipped and used with guards in place.

3.4 Any tools having reciprocating, rotating, or moving parts shall be guarded.

3.5 OHM supervisors shall ensure that unsafe hand tools arip removed from
service. Unsafe tools include, but are not limited to:

• Wrenches, with jaws sprung which slip when used.
i

• Impact tools (hammers, drift pins, wedges, chisels) with mushroomed
heads. I

• Wooden handles which are cracked, splintered, duct taped, and/or loose
on the tool. !
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3.6 Electric power operated tools shall be approved double .insulated, or
grounded. Electric cords shall not be used for hoisting or lowering electric
tools.

3.7 Pneumatic power tools shall be secured to the hose by a positive means to
prevent accidental disconnection. Pneumatic hoses shall not be used for
hoisting or lowering tools.

3.8 Fuel powered tools shall be stopped while being refueled, serviced or,
maintained When fuel powered tools are used in confined spaces,
adequate ventilation shall be provided

3.9 Tools which are not serviceable shall be immediately removed from service
and repaired, or destroyed.

4. HEAVY EQUIPMENT REQUIREMENTS

The equipment operator is responsible to make daily inspections of their equipment
and to note any deficiencies. These deficiencies, no matter how small, should be
reported immediately to the site supervisor. In this way, many potential
breakdowns of your machine or safety hazards can be avoided by corrective
maintenance.

4.1 Check the engine oil leveL If low, add enough to bring the level to the full
mark.

42 Check the coolant level Add water coolant if level is low.

43 Check fuel level Refill if necessary.

4.4 Check tires for proper inflation, worn spots, cuts or breaks and objects
imbedded in or between the tires. Correct or report conditions when found.

4.5 Check under the vehicle for signs of oil, water, fuel, or other leaks. If leaks
are seen, report them to your supervisor.

4.6 Check head, tail, and clearance lights. If any are burned
missing, report them at once.

out, damaged, or

4.7 Check batteries at least once a week for proper electrolyte level, leaks, and
loose connections. '

4.8 Report any change in steering play or vibration in the steering mechanisms.
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4.9 Check the horn. If inoperative, have it repaired.
i

4.10 Check the condition of the windshield, rear view mirrors and other glass.
Report broken, cracked or missing glass, dean all dirty or wet glass.
Adjust rear view mirrors.

4.11 Check belts on air compressor, generator, water pump, and any other. If
loose or torn, report to your supervisor.

4.12 Check special equipment such as wrenches, jacks, fire extinguisher, etc.
Report any that are missing or unserviceable.

4.13 Check the tracks for any loose bolts, nuts, proper adjustment, unusual wear
patterns, cracks etc.

4.14 Check for any worn or frayed cables.

4.15 Check the boom, buckets and gantry for cracks, bent members, worn teeth
and cutting edges.

4.16 Check fluid level of the hydraulic system.

4.17 Check for dirty or inoperative air cleaners and filters.

4.18 Check for proper brake operation.

4.19 Check to make sure the equipment is equipped with a back-up alarm and
the alarm is working properly.

420 Make a complete walk-around inspection of your unit In this manner you
may detect damage before you put the machine to work.

421 When walking up to or around the unit, observe its condition and notice if
anyone or anything is on or under it By checking now, ybu may prevent
injury or damage when you start out j

4.22 If applicable, drain water off of the lubricating oil sump daily.

423 In cold weather, bleed the air tank and, if equipment is equipped, use the
alcohol injector pump. !



APPENDIX E

AIR MONITORING PLAN



AIR MONITORING PLAN

FOR REMEDIAL ACTION

CffiA MCINTOSH SUPERFUND SITE
OPERABLE UNITS TWO AND FOUR
WASHINGTON COUNTY, ALABAMA

JUNE 1996

RUST PROJECT NO. 89892.300



Oba Mclntosh OU2 and OU4
_________________________________________________________Air Monitoring Plan

TABLE OF CONTENTS
Page

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TOC-iii

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TOC-iv

LIST OF ACRONYMS AND ABBREVIATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . TOC-v

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 -1

2.0 AIR MONITORING MEASURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1

2.1 PERIMETER MONITORING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1

2.1.1 Perimeter Airborne Dust Action Levels . . . . . . . . . . . . . . . . . . . . . . . . 2-2
2.1.2 Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . 2-2
2.1.3 Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
2.1.4 Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . 2-2
2.1.5 Meteorological Station . . . . . . . . . . . . . . . . . . . .................. 2-3

2.2 REMEDIATION WORK AREA PERIMETER MONITORING . . . . . . . . . . 2-3

2.2.1 Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3
2.2.2 Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3
2.2.3 Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4

2.3 RECORD KEEPING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4
2.4 NOTIFICATION OF OFF-SITE EXCURSIONS . . . . . . . . . . . . . . . . . . . . . . 2-5

3.0 DUST CONTROL MEASURES . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . 3-1
I

3.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ! . . . . . . . . . . . . . . . 3-1
3.2 CONTROLS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . \ . . . . . . . . . . . . . . . 3-1

3.2.1 Traffic Speed . . . . . . . . . . . . . . . . . . . . . . . . . . . j . . . . . . . . . . . . . . . 3-1
3.2.2 Material Handling . . . . . . . . . . . . . . . . . . . . . . . . j . . . . . . . . . . . . . . . 3-1
3.2.3 Material Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
3.2.4 Dust Suppression . . . . . . . . . . . . . . . . . . . . . . . . j . . . . . . . . . . . . . . . 3-2
3.2.5 Dust Suppressant Applications . . . . . . . . . . . . . . J . . . . . . . . . . . . . . . 3-2
3.2.6 Excavation and Transfer Procedures . . . . . . . . . . j . . . . . . . . . . . . . . . 3-3

3.3 EMISSIONS CONTINGENCY MEASURES . . . . . . . . . j . . . . . . . . . . . . . . . 3-3

Q:\CONCEPT&989AFDRRAP$AMP. June 1996
TOC-i



Ciba Mclntosh OU2 and OU4
_____Air Monitoring Plan

TABLE OF CONTENTS (CONTINUED)
Page

4.0 QUALITY CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1

4.1 PERIMETER MONITORING SAMPLES ........................... 4-1
4.2 DATA QUALITY OBJECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

4.2.1 Precision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
4.2.2 Accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4
4.2.3 Representativeness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
4.2.4 Comparability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6
4.2.5 Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6

4.3 SITE SELECTION AND SAMPLING PROCEDURES . . . . . . . . . . . . . . . . 4-7
4.4 CALIBRATION FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
4.5 ANALYTICAL EQUIPMENT AND PROCEDURES . . . . . . . . . . . . . . . . . . 4-8
4.6 DATA REDUCTION, VALIDATION, AND REPORTING . . . . . . . . . . . . . 4-8
4.7 INTERNAL QUALITY CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9
4.8 PERFORMANCE AND SYSTEM AUDITS . . . . . . . . . . . . . . . . . . . . . . . . 4-10
4.9 PREVENTIVE MAINTENANCE AND CORRECTIVE ACTION . . . . . . . 4-11

4.9.1 Preventive Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
4.9.2 Corrective Action . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11

4.10 EVALUATING DATA PRECISION, ACCURACY, AND
COMPLETENESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-12

4.11 CORRECTIVE ACTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-14

Q:\CONCEPT\89892WDFUtAPSMMP. June 1996
TOC-ii



Ciba Mclntosh OU2 and OU4
___Air Monitoring Plan

LIST OF TABLES

TABLE NO. TITLE Page

2-1 COC AIR PATHWAY ANALYSIS DATA . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7

2-2 ALLOWABLE DUST LEVELS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-8

4-1 QUANTITATIVE MEASUREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-16

4-2 QUALITATIVE MEASUREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-17

4-3 MONITORING PARAMETERS AND METHODS . . . . . . . . . . . . . . . . . . . 4-18

4-4 FIELD EQUIPMENT AND CALIBRATION FREQUENCIES . . . . . . . . . . 4-19

4-5 ANALYTICAL EQUIPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-20

4-6 TYPES OF QC SAMPLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-21

4-7 MAXIMUM HOLDING TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-22

4-8 SAMPLING SYSTEM PERFORMANCE AUDITS . . . . . . . . . . . . . . . . . . 4-23

Q:\CONCEPT39892tfDR\RAPS\AMP. June 1996
TOC-iii



Ciba Mclntosh OU2 and OU4
______Air Monitoring Plan

LIST OF FIGURES

FIGURE NO. TITLE Page

2-1 AIR MONITORING LOCATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6

4-1 WINDROSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-15

Q:\CONCEPT&989AFDRMAPS^MP. '. June 1996
TOC-iv



Ciba Mclntosh OU2 and OU4
______Air Monitoring Plan

LIST OF ACRONYMS AND ABBREVIATIONS

ADEM
AMP
ARARs
CHSP
Ciba
CHSP
CMP
COCs
CQAP
DQO
GC
KICs
MDL
MS
MSD
MVPS
NAAQS
NTST
O&M
OHM
OSHA
OU2
OU3
OU4
PAM
PC
PEL
PPE
PQL
PR
QA
QC
QA/QCP
RA

Alabama Department of Environmental Management
Air Monitoring Plan
Applicable or Relevant and Appropriate Requirements
Construction Health and Safety Plan
Ciba-Geigy Corporation
Construction Health and Safety Plan
Construction Management Plan
Contaminants of Concern
Construction Quality Assurance Plan
Data Quality Objectives
Gas Chromatography
Key Indicator Compounds
Method Detection Limits
Matrix Spike
Matrix Spike Duplicate
Minivol Portable Sampler
National Ambient Air Quality Standards
National Institute of Standards and Technology
Operation and Maintenance
OHM Remediation Services Corporation
Occupational Safety and Health Administration
Operable Unit Two •
Operable Unit Three
Operable Unit Four
Portable Aerosol Monitoring
Percentage Complete
Permissible Exposure Limit
Personal Protective Equipment
Practical Quantitation Limits
Percentage Recovery
Quality Assurance
Quality Control
Quality Assurance and Quality Control Plan
Remedial Action

June 1996
TOC-v



Ciba Mclntosh OU2 and OU4
'_____Air Monitoring Plan

LIST OF ACRONYMS AND ABBREVIATIONS
(CONTINUED)

RAWP
RD
RFP
ROD
RPD
Rust
RWWTS
Site
SOP
SOW
sso
USEPA
VOCs

Remedial Action Work Plan
Remedial Design
Request for Proposal
Record of Decision
Relative Percentage Difference
RUST Environment & Infrastructure
Remediation Waste Water Treatment System
Ciba Mclntosh Superfund Site
Standard Operating Procedure
Statement of Work
Site Safety Officer
United States Environmental Protection Agency
Volatile Organic Compounds

June 1996
TOC-vi



Ciba Mclntosh OU2 and OU4
______Air Monitoring Plan

1.0 INTRODUCTION

The Air Monitoring Plan (AMP) prescribes minimum procedural and equipment requirements for
perimeter and site air monitoring during the remedial action (RA) at the Ciba Mclntosh Superfund
Site (Site), Operable Units 2 and 4. The AMP has been prepared in accordance with Section IV,
Task ffl, Paragraph A5(f) of the Statement of Work (SOW) for RD/RA Consent Decree, Operable
Unit 2 (OU2) and Section IV, Task ffl, Paragraph A.5(f) of the SOW for RD/RA Consent Decree,
Operable Unit 4 (OU4). Additional requirements for personnel monitoring are presented in the
Construction Health and Safety Plan (CHSP).

The AMP has been prepared for Ciba-Geigy Corporation (Ciba) by Rust Environment &
Infrastructure (Rust) in cooperation with OHM Remediation Services Corporation (OHM). This
AMP has been prepared to comply with Ciba's Request for Proposal (RFP), OHM policies and
procedures, and applicable state and Federal OSHA regulations. Changes to the AMP must be
approved by the OHM Health and Safety Director. All OHM site personnel, site visitors, and
subcontractor personnel are subject to the provisions of this AMP. Operating conditions can be
expected to change as the work progresses, requiring some modification of the AMP. As
appropriate, addenda will be provided by the AMP Supervisor/Manager, (or Program
Supervisor/Manager) OHM Site Safety Officer (SSO) and/or the Health and Safety Director.

This AMP has been prepared for the RA of OU2 and OU4. In addition, contaminated surface soils
from Operable Unit three (OU3), the floodplain, will be excavated and backfilled into OU2. The RA
includes:

• excavation, thermal treatment and backfill of soils in OU2 ((sites 1 through 7, 9 and
11) |

'• • excavation, thermal treatment and backfill of soils in OU4 (site 8)
• construction of a slurry wall along the toe of the bluffline in site 8

backfill of OU3 soils into OU2
• stabilization of exposed iron slurry at site 8

The AMP has been developed in conjunction with the Remedial Action WorkiPlan (RAWP), of which
i

the CHSP is an appendix, and the Construction Management Plan (CMP), included as Appendix A
to the RAWP. ''
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This AMP addresses perimeter and work area air monitoring activities. Details of the personnel
monitoring plan are contained in the CHSP. The objectives of the AMP,are to:

i
• detect, characterize, and quantify the potential airborne release and transport of

paniculate (dust) contaminants and volatile organic compounds (VOCs) during the
on-site remedial activities

• determine appropriate levels of worker personal protective equipment (PPE)
I

• comply with project specifications and Applicable or Relevant and Appropriate
Requirements (ARARs)

• determine the need for, and effectiveness of, control measures

The information gathered from this program will be used to determine the appropriate level of PPE,
as well as initiate the implementation of contingency measures in the event of an action level
exceedance.

The OHM project manager and the SSO will be responsible for implementing and documenting this
AMP.
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2.0 AIR MONITORING MEASURES

Descriptions of the air monitoring methods and equipment are provided in the following sections.

2.1 PERIMETER MONITORING

Perimeter air monitoring will be performed during the RA to assess the potential for off-site migration
of contaminants. Table 2-1 gives the average maximum concentration levels of contaminants of
concern (COC) found in Site soils, the calculated vapor phase COC concentration and the
Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) for each
of the thirteen COCs. The soil particulate/vapor phase ratios indicate that the primary mechanism
for off-site migration is through the adherence of COCs to dust particles generated during remedial
activities. Therefore dust concentrations, rather than COC concentrations, will be measured and used
as a surrogate parameter for Site emissions. The results obtained will trigger contingency plans to
reduce off-site migration of contaminants as required.

The COCs present at the site can be classified into three groups based on molecular structure and
physical properties. The three representative groups or compound classes are given in Table 2-1.
Combining the information from Table 2-1 with the OSHA PEL values indicates that the thirteen
COCs can be tracked by sampling and monitoring the air for three representative COCs, one from
each of the representative groups. Three representative COCs, or Key Indicator Compounds (KICs),
will be used to track the emission behavior of all COCs. The compounds chosen as KICs are gamma-
BHC, DOT and atrazine. These COCs were selected as KICs because they:

• represent the classes of COCs dictating remediation
• have established regulatory human health exposure limits
• were detected in Site soils
• are stable enough to be measurable with adequate sensitivity with existing

methodology

The initial perimeter monitoring will examine paniculate samples collected for these three KICs and
establish a relationship between airborne dust levels and KICs.

Q:\CONCEPT£9892\FDKtfAP$AMP. June 1996
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2.1.1 Perimeter Airborne Dust Action Levels

Table 2-2 gives the calculated "internal standard" incremental dust levels jbased upon the maximum
COC concentrations in soils and the OSHA PEL values. Incremental dust levels refer to the
difference between dust concentrations at the downwind fence line or facility boundary and the
upwind (i.e., background) dust concentration. Background dust levels will be determined by daily
readings upwind of active work areas. If the SSO determines that the background is consistent and
has been adequately characterized, the frequency may be reduced.

Any 24-hour average reading showing a dust concentration above the 24-hour National Ambient Air
Quality Standard (NAAQS) for paniculate matter of 150 /^g/m3 or incremental dust levels above the
"internal standard" values given in Table 2-2, will trigger the improved dust control practices
described in Section 3.0.

2.1.2 Equipment

Airmetric Minivol Portable Samplers (MVPS) will be used to obtain airborne dust concentrations at
the property line perimeter.

2.1.3 Location

The property line perimeter monitors will be placed at the locations indicated on Figure 2-1. Five
monitoring stations will be established at the facility property line (PL1-PL5). Two monitors will be
located upwind of the remediation areas and the remaining three will be located downwind.

i
2.1.4 Frequency !

Perimeter monitoring will be performed in three phases: background, startup, and operations and
maintenance (O&M). During the initial 14-day background phase, ten daily 24-hour time integrated
samples will be collected at the property line monitors for paniculate and KICs analysis.i

Upon startup of excavation of contaminated soil, 14 additional days of sampling will be conducted
at the same locations and frequency of the background sampling phase. Analytical data from the first
ten excavation days win be used with the baseline data to determine the particulate and KIC airborne
levels during excavation.
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During O&M, the results of the background and startup property line perimeter and remediation work
area perimeter monitoring for paniculate and KICs will be examined to establish the relationship
between these parameters. The remediation work area perimeter monitoring for dust concentrations
will be compared to the action levels in Table 2-2. The SSO may change the frequency of property
line perimeter monitoring during the O&M phase once the relationship between remediation work
area perimeter dust concentrations and property line perimeter dust and KICs concentrations has been
established. The SSO will use discretion in determining the property line perimeter monitoring
frequency.

i

2.1.5 Meteorological Station

OHM will monitor and record wind speed, wind direction, and rainfall with1 a 3 meter (or equivalent)
meteorological station. These data will assist in predicting potentially dusty conditions and in
interpreting air monitoring results.

2.2 REMEDIATION WORK AREA PERIMETER MONITORING \

Remediation work area perimeter monitoring will be performed at each remediation area to detect
airborne emissions of paniculate (dust) in conjunction with scheduled personnel health and safety
monitoring.

2.2.1 Equipment

Airmetric Minivol Portable samplers and Portable Aerosol Monitoring (PAM) will be used to obtain
airborne dust concentrations at the remediation work area perimeter.

i
In'the event that the remediation work area action levels defined in Table 2-2 are exceeded, OHM
will either implement dust control measures or require that employees upgrade to a higher level of
respiratory protection.

2.2.2 Location

i
Five monitoring stations (RA1-RA5) will be established at the remediation work area perimeter of
OU2 and OU4. Three stations will be established at OU2; two to the south and one to the north of
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OU2. The remaining two stations will be established at OU4; one to the south and one to the north
ofOU4.

2.2.3 Frequency

Remediation work area perimeter monitoring will be conducted alorig with Portable Aerosol
Monitoring (PAM) measurements at the same frequency as property line perimeter monitoring. This
data will be used to establish background levels for these parameters and to provide a baseline for the
excavation monitoring phases.

Once the relationship between remediation work area perimeter MVPS paniculate monitoring and
PAM measurements has been established during background and startup phases, PAM measurements
wfll be conducted during O&M excavation and activities involving contaminated soil movement. The
SSO will use discretion in determining the frequency of the remediation work area perimeter PAM
measurements during the O&M phase. [

2.3 RECORD KEEPING ;

OHM will maintain an air monitoring log, which shall be available to Ciba upon request. The air
monitoring log shall include, but is not limited to, the following information:

• date and time of monitoring
• air monitoring station number and location
• instrument, model number, serial number
• calibration/background levels
• results observed
• operator (Sampler) signature
• AMP Supervisor/manager and/or SSO signature
• interpretation of the data an any further recommendations shall be made by the AMP

Supervisor/manager and/or SSO
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2.4 NOTIFICATION OF OFF-SITE EXCURSIONS

In the event property line perimeter monitoring indicates that surrogate dust may have migrated off-
site at levels exceeding the values in Table 2-2, OHM will follow the existing Ciba Mclntosh plant
policy. OHM will notify the Ciba Plan Production Engineer at extention 2601. A rotating staff of
Ciba Plant Production Engineers provide 24 hour per day, seven day per week coverage for the
Facility. Ciba Plant Production Engineers include Jim Crocker, Charles Maples, Charles Meinhardt
and Andy Mello (all can be reached at extention 2601). Appropriate offsite notifications will be made
by the Ciba Plant Production Engineer.

Indication of off-site migration of surrogate dust at levels exceeding the values in Table 2-2 will
trigger the improved dust control practices described in Section 3.0.

Q:\CONCEPTtf9891\FDRWAPSMMP. June 1996
2-5



E 9000

N 4000

H 3000

Ctoo-Geigy Corporation

GREENVILLE. SOUTH CAROLINA

N 4000

N 3000

N -3000

N -4000

— N 2000

N 1000

N 0

SITE PROPERTY LINE
PERIMETER AIR
MONTORING LOCATIONS

REMEDIATION WORK AREA
AIR PERIMETER MONITORS

N -1000

N -2000

N -3000

PtANT
NORTH

<)-

N -4000

FIGURE 2-1
AIR MONITORING LOCATIONS

Mclntosh. Alabama Superfund Site
Operable Units 2 and 4
N: \89892\9892F3-1 .DWG



Ciba Mclntosh OU2 and OU4
______Air Monitoring Plan

TABLE 2-1
COC AIR PATHWAY ANALYSIS DATA
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(1) ; Site Soil Levels are the average maximum COC levels detected in surface and subsurface soils - "Remedial Design Data Acquisition Report for OU2 and OU4".
Appendix A of the FOR.

(1) Maximum calculated saturation value in sealed head space over soil COC mixture. Vapor Phase Level = [VP mm/760 mm][MW g/g-mole][l,000 mg/g][g-
mole/24.1L][l,0001/m'llppm SoiVlO4).

(3) OSHA PEL standards not established for this COC
(4) Diazinon is not a true substitute for triazine; it does, however, exhibit many characteristics of this compound class.
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TABLE 2-2
ALLOWABLE DUST LEVELS'"
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(1) ' References: Threshold Limit Values, ACGIH, 1994-1995.
(2) Site Soil Levels are the average maximum COC levels detected in surface and subsurface soils. Where "average maximum" is an

average of the maximum COC levels detected in all analysis of each area from the Remedial Design Data Acquisition Report for OU2
and OU4, Appendix A of the FDR.

(3) OSHA PEL standards not established for this COC.
(4) Incremental Dust Level refers to the net excavation dust level (downwind-upwind). Where the "Internal Standard" Incremental Dust

Level = ([PEL mg/m3][l/Site Soil Level mg/kg][109

Q:\CONCEPT\89892fDFMtAP&AMP. June 1996
2-8



Ciba Mdnlosh OU2 and OU4
_____________________________________________________Air Monitoring Plan

3.0 DUST CONTROL MEASURES

Descriptions of the dust control methods and equipment are provided in the following sections.

3.1 GENERAL

Although OHM will conduct operations and maintain the project site so as to minimize the creation
and dispension of dust (below prescribed levels), there is a possibility that paniculate emissions may
exceed actions levels established in Table 2-2. Dust control measures will be used throughout the
Site as needed, especially during excavation, backfilling and grading activities.

3.2 CONTROLS

The following are control measures that will be initiated to minimize the liberation of dust due to Site
activities during the RA.

3.2.1 Traffic Speed

Traffic speeds will be in accordance with County, Local, State and Federal regulations and will
generally be at least five miles per hour (5 mph) below posted speed limits to minimize dust
generation.

3.2.2 Material Handling

Stockpiled material including excavated and borrow material will be piled in a fashion which
minimizes dust generation as follows:

• slopes of stockpiled material in the prevailing wind direction will be minimized to the
extent practicable

• stockpiles will be constructed, if possible, with their length perpendicular to the
prevailing wind direction

• stockpiled feed material will be covered to minimize dust generation during
remediation during remediation activities as presented in the Materials Handling Plan
(Appendix D of the RAWP).
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'• 3.2.3 Material Transport

1 During transportation of excavated or borrow material, trucks will be tarped as necessary to control
dust emissions or odors.

i 3.2.4 Dust Suppression

Dust suppression will be implemented when directed by the SSO or designee and/or Ciba to prevent,
mitigate, or reduce dust resulting from remediation activities. Dust suppressants will be applied

! when:

• access roads, haul routes, and exposed ground surfaces are dry and wind or vehicular
traffic result in visible dust generation

• exposed surfaces of material stockpiles are dry and wind or handling activities result
in dust generation

! • dust generation is visible during excavation activities on the project site
• hauling of excavated or borrow material results in visible dust generation in truck beds

: • dust generation is visible during placement of materials in stockpiles or fill areas
i • trigger levels listed in Table 2-3 are exceededi

• 3.2.5 Dust Suppressant Applications
i

i Dust suppressants will be applied in the manner described below:
t

' • apply water via a mobile broadcast applicator in a controlled manner to minimize the
generation of dust from vehicular traffic and wind erosion on non-paved road surfaces
and exposed ground surfaces

• apply water via a mobile applicator in a controlled manner to minimize dust
generation from exposed surfaces of material stockpiles, excavation activities and
other activities involving the movement of soil and debris

• the application of water as a suppressant will vary depending on moisture conditions
and surface types. Care will be taken to prevent any suppressant waters from
ponding, migrating or disrupting any portions of the work activities

River water and treated water from the Remediation Waste Water Treatment System (RWWTS) will
be evaluated for use as dust suppressants.
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3.2.6 Excavation and Transfer Procedures

OHM will implement excavation and transfer procedures which minimize the creation and dispersion
of dust. These practices include the following:

• minimizing transfer and drop distances (i.e., from heavy equipment fixtures such as
buckets to the truck bed)

• gentle and deliberate operation of heavy equipment
, • minimizing the use of stockpiles as a means of limiting the potential for dust formation

• use of water sprays if necessary when transferring soils from trucks to the Interim
Storage Facility at the Site

3.3 EMISSIONS CONTINGENCY MEASURES

In the event that perimeter air monitoring results indicate concentrations of particulate in ambient air
are in excess of action levels presented in Table 2-2, OHM will implement dust control measures and
notify Ciba. The SSO will inspect the Site to assist in determining the cause of the elevated levels in
the ambient air. OHM will attempt to implement changes in operating procedures in order to reduce,
control or eliminate the elevated levels. If control measures are not successful, operations will be
curtailed or halted until effective controls can be implemented and/or dust concentrations return to
acceptable levels.

Respiratory protection equipment may be upgraded, in accordance with the CHSP, if the SSO deems
this necessary. If warranted, off site personnel and local emergency response personnel may be
notified in the event of an uncontrolled release which poses a health and safety risk beyond the
parameters of the job site.
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4.0 QUALITY CONTROL

Details of the quality assurance and quality control program to be implemented for samples taken
from property line perimeter and remediation work area perimeter monitoring are presented in the
following sections.

4.1 PERIMETER MONITORING SAMPLES

The Ciba Mclntosh AMP Quality Assurance and Quality Control Program (QA/QCP) has
incorporated the Site Construction Quality Assurance Plan (CQAP) objectives in terms of the quality
(Le., accuracy, precision, completeness, and representativeness) of the generated data and to maintain
the quality of the data within predetermined tolerance limits

QA and QC are complementary activities. QA activities address delegation of program responsibilities
to individuals, documentation, data review, and audits. The objective of QA procedures is to permit
an assessment of the reliability of the data. QC activities address the sampling procedures, sample
integrity, analysis methods, maintenance of facilities, equipment, personnel training, and the
production and review of QC data. QA procedures will be used during sampling and analysis to
maintain the quality of data within predetermined limits. QA/QC samples allow personnel to: (1)
evaluate the degree of site variation, (2) determine whether samples were cross-contaminated during
sampling or handling, (3) assess if a discrepancy in sample results is due to laboratory handling or
analysis procedures, and (4) evaluate the sampling procedures.

Q:\CONCEPT\89892\FDRWAPfrAMP. June 1996
4-1



Ciba Mclntosh OU2 and OU4
________________________________________Air Monitoring Plan

Guidelines and recommended procedures for achieving quality assurance and quality control as part
! of the QA/QCP were extracted from USEPA's five-volume series, "Quality Assurance Handbook for

Air Pollution Management Systems" and the principles given in Volume I of this Handbook forms
an appropriate basis for the Ciba Mclntosh Superfund Site AMP QA/QCP. USEPA guidelines
recommend the following 11 QA elements:

i

1. Data Quality Objectives
2. Site Selection and Sampling Procedures

, 3. Calibration Procedures
4. Analytical Equipment and Procedures
5. Data Reduction, Validation, and Reporting

''. 6. Internal Quality Control
7. Performance and System Audits
8. Preventalive Maintenance\

: 9. Procedure to Evaluate Data Precision, Accuracy, and Completeness
10. Corrective Action

j 11. Reports
i

; Most of these QA elements and information are presented in the site CQAP and/or earlier AMP
; sections. This section describes the specific actions that will be taken to ensure that the AMP data
i
; are of known, defensible, and sufficient quality. The remaining essential elements of this QA/QCP are

described below.
i

Details of the AMP QA/QCP to be implemented for the property line perimeter and remediation work
area perimeter monitoring air monitoring samples to be taken are presented in the following sections.

4.2 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative and quantitative statements specified to ensure that
data of known and appropriate quality will be obtained. The DQOs for the Ciba Mclntosh AMP
involves performance criteria and limits for both quantitative and qualitative measurements as
presented in Table 4-1 and 4-2.
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; 4.2.1 Precision

Precision goals for sampling and analysis depend on the types of samples and analysis to be performed
and the ultimate use of the analytical data.

Precision will be evaluated by the analysis of duplicate matrix spiked samples and duplicate samples.
The relative percentage difference (RPD) of the values obtained for the matrix spike (MS) sample and
matrix spike duplicate (MSD) sample will be calculated. A precision limit of +/- 30% has been set for
this QA/QCP.

Additional control limits for precision will be summarized and documented in the individual Standard
Operating Procedures (SOPs) and results outside these control limits will be identified by data
qualifiers. Should the sample concentration of a matrix spiking compound in the sample be greater
than, or equal to, four times the spiking concentration, the data will be reported without a data
qualifier.

Measurement data for this project will include field data as well as laboratory analytical data. The field
measurement and analytical laboratory data include monitoring of meteorological parameters,
particulate/KIC sample collection and measurements, routine portable monitoring and contingency
monitoring. The objective for precision of field data collection methods is to achieve and maintain the
factory equipment specifications for the field equipment

The objective for precision for laboratory data is to equal or exceed the precision demonstrated for
the applied analytical methods on similar samples. Precision is evaluated most directly by recording
and comparing multiple measurements of the same parameter on the same exact sample under the
same conditions. It is expressed in terms of RPD and is calculated as follows:

IX. - XJ
RPD = —!——2— x 100%

IX, + X2\I2

where: X, = Analyte concentration of first duplicate
X2 = Analyte concentration of second duplicate
X = Average analyte concentration of duplicate one and two
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Acceptable levels of precision for the overall sampling and analysis methods in this type of program
can be both site- and/or system- specific and will, where necessary, be verified as a part of the start-up
process.

The verification of precision levels for each sampling and analysis method will be based on the
analysis of replicate samples. One sample set will be duplicated via a second co-located sampler and

! the samples collected will be analyzed as individual samples. Comparison of the duplicate samples and
the analysis results will permit the determination of precision levels for both paniculate and KICs.

4.2.2 Accuracy

The objective for accuracy of field measurements is to achieve and maintain factory equipment
specifications for the field equipment.

The accuracy of analysis must be sufficient to determine if a significant (measurable) change in the
concentration of target compounds has occurred during a test run. Surrogate compound recovery also
will be used to indicate analytical accuracy. Control limits and compounds will be specified in the
individual SOPs and recoveries outside the specified control limits indicate potential bias of the results
and standard USEPA data qualifiers (flags) will be used to indicate the problem.

The laboratory objective for accuracy is to equal or exceed the accuracy demonstrated for the applied
analytical methods on samples of similar matrix and concentration of contaminants. Accuracy is
determined by analyzing a sample and its corresponding matrix spike sample. Accuracy is expressed
as percentage recovery (PR) and is calculated using the following formula:

PR = 100(A-B)/C

where: A = Spiked sample result
B = Sample result
C = Spike added

If the analytical data fail to meet the QA/QCP objectives described and corrective measures have been
taken, the report will include a discussion of why the data failed to meet the objectives and a
description of the limitations and usefulness of the data.

Q:\CONCEPT^9892\FDFbRAP&AMP. June 1996
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The following corrective actions may be taken for data that do not meet QA/QCP objectives: (1) a
1 verification that the analytical measurement system was in control, (2) a thorough check of all
calculations, (3) and, if sufficient quantity of sample is available, reanalysis of the affected samples
if authorized by the QC and project management. Any data having apparent QA/QC problems will
be flagged, then the problem will be investigated, and standard USEPA data qualifiers (flags) will be
used to help describe any non-conformance with the data.

1 If the problem can be corrected for a set of sample results the data will be corrected and the flag will
be removed. The reason for the problem will be determined and correction action will be taken to
prevent the recurrence of the problem.

If the data cannot be corrected the flag will remain and corrective action will be taken to prevent
; recurrence.

The degree of accuracy and the recovery of analyte to be expected for the analysis of QA samples and
QC spiked samples is dependent upon the matrix, method of analysis, and compound or element being

: determined. The concentration of the analyte relative to the detection limit is also a major factor in
determining the accuracy of the measurement. The practical quantitation level for most analyses is
generally stated in the analytical method. At or above this level, the spike recoveries will be expected
to range from 70 to 130 percent. The accuracy of gas chromatography (GC) analyses is compound-

1 and matrix-dependent. Thus matrix spike recovery is used to determine the effect of the matrix, and
, a laboratory control sample is used to determine accuracy of the analyses. Presently, accuracy for the
QA/QCP has been established at +/- 40%.

4.2.3 Representativeness

Samples taken must be representative of the population. Where appropriate, the population will be
statistically characterized to express the degree of which the data accurately and precisely represents
a characteristic of a population, parameter variations at a sampling point, a process, or an
environmental condition. Two types of blanks will help to establish representativeness. The first type
is a trip blank which will consist of a filter for the particulate/KIC analysis which will remain sealed
and will accompany the samples at all times. A trip blank will be used for 5% of all samples ("0" if
field blanks are used in lieu of the trip blanks) transported from and to the analytical laboratory.

1 The second type is a field blank, which is collected to ensure that the sampling hardware which
captures the pollutants has not been compromised. A field blank is defined as a particulate/KIC filter
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!

which is handled like a sample in the field, except for actual sample collection, and transported to the
laboratory for analysis. One field blank will be collected for not less than 5 percent of the sampling

; events or fraction thereof.
l

Finally, sample selection and handling procedures will obtain the most representative sample possible.
; Representativeness of specific samples will be achieved by the following:

j • collect samples from locations representing the site condition
• use appropriate sampling procedures and equipment

i • use appropriate analytical methodologies for parameters and detection limits required
'. • analyze within the appropriate holding time as specified in the SOPs

To assess the representativeness of the sample collection procedures, some samples will be collected
, in duplicate as collocated samplers. One duplicate will be given a "coded" or false sample identifier,
; and both it and the original sample will be analyzed by the respective laboratories as discussed in
section 4.8. Comparisons of the results from the original sample and its coded field collocated sample
will allow an evaluation of the representativeness of the sampling.

4.2.4 Comparability
i

: All data will be calculated and reported in units consistent with other organizations reporting
: similar data. The specific objectives of this project for comparability are:

• to demonstrate tractability of standards to NIST or USEPA sources
, • to use standard methodology
; • to report results from similar matrices in consistent units

• to apply appropriate levels of quality control within the QA/QCP

By using traceable standards and standard methods, the field and laboratory analytical results can be
compared to other studies performed similarly.

4.2.5 Completeness
i
| The completeness of the data is the amount of valid data obtained from the field and laboratory
I measurement systems compared to the amount of data expected from the systems. At the end of each
sampling event, an assessment of the completeness of the data will be performed and, if any data
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omissions are apparent and, if feasible, an attempt will be made to resample the parameter in question.
The specific objective for completeness for this project shall be greater or equal to 80% of the
possible amount of data. It is expressed in terms of percentage complete (PC) and is calculated as
follows:

PC = . x 100%

where:
V = number of valid results
N = total number or results

4.3 SITE SELECTION AND SAMPLING PROCEDURES

As documented in Section 2.1.3 Location and in Figure 2-1, there will be a total of ten (10)
designated sampling/monitoring stations, five (5) property line perimeter stations (PL1 through PL5)
and five (5) remediation area work perimeter stations (RA1 through RA5) that will be utilized to
document and characterize the presence or absence of fugitive emissions that could move from the
remediation areas to the site and in turn the surrounding community. The approximate location of
each of the sampling/monitoring stations serve a specific objective in the monitoring program and
were based in part upon the Local Climatological Data Summary for Mobile, AL for predominate
wind direction and speed from the calendar years 1988 through 1992. The windrose in the PDR is
presented in Figure 4-1. Exact locations of each station may vary somewhat due to conditions
encountered when physically placed.

Table 4-3 identifies the monitoring parameters and methods suggested to support the perimeter air
monitoring program.

4.4 CALIBRATION FREQUENCY

Calibration frequency for each field and analytical laboratory monitoring system is delineated in each
of the individual SOPs for the equipment or method specified and the calibration procedures will
address: (1) the maximum allowable time between calibrations and calibration checks, (2) the quality
and source of calibration standards (as a general rule, calibration standards are certified to between
four and ten times the accuracy of the equipment being calibrated), (3) the tractability of standards
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: to NIST Standard Reference Materials or equivalent Commercial Certified Reference Materials, (4)
' the documentation of calibration results, and (5) a statement of the appropriate environmental
i conditions needed to ensure that the equipment is not adversely affected by its surroundings (e.g.,
; adverse temperatures, humidity, vibration, lighting, chemical emissions, radio frequency interferences,
\ or electrical voltage fluctuations).

Table 4-4 outlines the recommended field equipment calibration frequencies for each of the field
; monitoring systems used as part of the AMP.

4.5 ANALYTICAL EQUIPMENT AND PROCEDURES

' USEPA approved methods or when necessary equivalent methods will be selected for the analysis
of samples collected at the designated air monitoring stations. Table 4-5 outlines the analytical

i equipment for each of the groups of contaminants identified in the standard procedures.

For each measurement, regardless of the type of analytical instrumentation/method involved, the
precision and accuracy of the determination will be calculated. Assessment of the accuracy and

i

i precision for each measurement will be based on prior knowledge of the measurement system and as
' needed or required on method-validation studies using replicates, spikes, standards, 3- to 5-point
calibration curves, recovery studies, and other requirements.

! 4.6 DATA REDUCTION, VALIDATION, AND REPORTING

' The specific program procedures for data reduction, validation, and reporting will be discussed in the
individual SOP. These procedures will specify, where necessary: (1) all equations and statistical
approaches used to reduce the measurement data, (2) the method for treating blanks during data
reduction, (3) the method for treating cases of undetected compounds in the statistical calculations,
(4) the methods used to identify and treat outliers (5) the criteria for flagging and calibrating data,
and (6) the units for reporting results. In general, all reduction of sample field data will be performed
by the field technician(s) and sent along with the collected samples to the laboratory where further
analyses will be conducted. Once these analyses have been completed a report will be sent to the QC
Manager for further validation and the data will be combined into a single file for both daily and
monthly reporting.

i Q:\CONCEPT^989AFDFbRAP$AMP. June 1996
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'As specified daily and monthly air sampling reports will be submitted which document the data
(time-integrated and real-time) acquired from the AMP and will include both pollutant and

: meteorological monitoring.

Deliverable will include which analytical methods were used along with sample preparation methods
and results will be accompanied by a master list identifying precisely which QC sample ID number
'corresponds to each QA sample ID number.

The following are minimum data reporting requirements which will be part of the monthly air
sampling report where required:

• tabular presentation sample: IDs, dates, results, QC, etc.
• cooler receipt forms and/or narratives for all shipments
• reporting of analyte detected concentration, matrix interferences and dilution factors
• internal quality control reporting to include laboratory blanks, surrogate spike samples

matrix spike samples, laboratory duplicates and laboratory control samples
• reporting of field collocated samples and field blanks, etc.

Data validation involves carrying out a series of QA/QC checks on the data package which will at a
minimum consist of:

i

• routine checks will be made during the processing of data
• internal consistency of the data set will be evaluated
• checks for consistency of the data set over time will be performed
• checks may be made for consistency with parallel data sets
• USEPA data qualifiers will be used to flag suspected inaccurate data, etc.

4.7 INTERNAL QUALITY CONTROL

The CQAP and AMP QA/QCP have been developed to insure the quality of the data collected. These
plans include reasons for selecting sampling sites, the number of samples, and specified sampling
times. Also, the sampling sites will be well defined, and the written procedures where required will
be available for sampling methodology, labeling, container preparations, field blanks, storage,
pretreatment, and transportation to the analytical laboratory, etc., will be identified in respective
SOPs.

Q:\CONCEPT\89892VDFUtAPSMMP. June 1996
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: Field blanks and/or trip blanks are a part of the sampling QC program to demonstrate matrix effects
caused by the time and conditions when the samples were collected, transported and stored prior toi
.analysis.

iThe calibration and preventive maintenance of field equipment are also documented in each method
:as part of the QC program.

!ln order for air monitoring data to be useful, it must be of acceptable quality. Major elements of the
program which help insure this are the availability of evaluated measurement methodology, satisfactory
performance in collecting the air-pollution monitoring data, and the documentation of all activities and
results. Included in this program are: (1) review and revision of existing sampling and analytical

I

methods for a specific analyte or class of compounds; (2) preparation of written step-by-step
procedures; (3) documentation of QA procedures; (4) review, revision, and documentation of
calibration procedures prior to and during field sampling and analysis; (5) preparation of preventive
maintenance procedures; and (6) maintenance of chain-of-custody procedures for data collection,
sample handling, analysis, and reporting.

Trip blanks, involving one clean sampling device will accompany a certain percent of the samples to
the field and back to the laboratory to serve as a field blank. The average amount of material found
on the trip blank will be reviewed and documented in comparison to the amount found on the actual
samples and, if the trip blank level is greater than 25 percent of the sample amount, data will be
identified as suspect.

During 50% of the sampling events, at least one set of co-located samples (two or more samples
collected simultaneously) will be collected. If agreement between co-located samples is not within +/-
40%, the reason for non-agreement will be investigated and documented.

Table 4-6 outlines traditional QC sample types for field monitoring.

Other QC field activities are outlined in Table 4-7 for holding times.

4.8 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits are the primary way achievement of the QA goals and objectives is
evaluated. The scope and schedule for auditing each primary measurement system or parameter, as
well as the personnel conducting the audits, have been specified throughout the CQAP and AMP
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QA/QCP. Performance audits are used to quantitatively evaluate the accuracy of the data being
'generated, typically by evaluating the recovery of certified reference materials through the sampling
and analytical systems. System audits address, in qualitative terms, the capabilities of the measurement
^system for generating data that meet QA objectives for representativeness and comparability. Such
.things as adherence to established sampling and analytical procedures, sample custody, and equipment
maintenance will be addressed in a system audit

As identified earlier, a sampling monitor (identified as the QA monitor) will be operated on co-located
iat one of the designated monitoring stations and used at a 50% frequency. This station will be moved
;on a periodic basis to any of the other sampling stations and operated in the same manner as the other
monitors. At the end of the sampling event, the samples acquired from the co-located QA monitor will
be recovered and analyzed in the same manner as the designated monitors.

Table 4-8 outlines performance audits that will be performed on the sampling systems.
i
t

,To maintain objectivity, performance and system audits will be conducted by the field technician in the
presence of the QC manager and all materials and supplies used in the audit will be different from those
•used during routine operation and calibration of equipment Performance audits will be conducted at
least once every three to six months. However, a more frequent schedule may be recommended if
results are highly variable from one audit to the next. A system audit will be conducted before or
shortly after the system becomes operational and will be repeated regularly thereafter (e.g., quarterly
'orsemi-annually).

\ 4.9 PREVENTIVE MAINTENANCE AND CORRECTIVE ACTION

4.9.1 Preventive Maintenance

All field equipment, instruments, and other items requiring preventive maintenance will be serviced
in accordance with the manufacturer's specified recommendations and, as necessary, revisions to the
maintenance schedules will be made to reflect actual field experience,. All maintenance, routine and

1 corrective, will be documented in the a log book and be traceable to the specific equipment

: 4.9.2 Corrective Action

i Procedures will be established to assure that conditions adverse to quality including malfunctions,
; deficiencies, deviations, and errors are promptly investigated, documented, evaluated, and corrected.
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;

When a significant condition, adverse to data quality, is noted at the project site, laboratory, or
i

subcontractor locations, its cause will be determined and corrective action taken to preclude repetition.
Condition identification, cause, reference documents, and the corrective action planned will be
documented in accordance with the procedure on the appropriate form and reported to the QC
manager. Implementation of corrective action will be verified by documented follow-up action.

Corrective actions may be initiated:

! • when predetermined acceptance standards are not attained
• when procedures or data compiled are determined to be faulty

' • when equipment or instrumentation is found to be faulty
• when samples and test results cannot be traced with certainty

1 • when quality assurance requirements have been violated
• when designated approvals have been circumvented
• as a result of system and performance audits
• as a result of a management assessment

!

4.10 EVALUATING DATA PRECISION, ACCURACY, AND COMPLETENESS

Section 4.7 outlines the procedures and requirements which will be initiated to evaluate data quality
in terms of the precision, accuracy, and completeness of all primary measurement parameters. These
procedures will specify the methods used to gather data for evaluating the precision and accuracy and
all equations used in subsequent calculations. Calculation procedures given in 40CFR, Part 58,
Appendix B are used to express precision in terms of the upper and lower probability limits of the
percent differences between the known and observed concentration values. An alternative expression
for precision, in this case, is the relative standard deviation (i.e., standard deviation divided by the
mean, expressed as a percentage) of successive precision check results.

For measurement methods that require integrated sampling and analytical laboratory analysis duplicate
(collocated) sample results will be used for determining data precision. To obtain precision data,
collocated samplers will be located at the site at 50% of the sampling frequency. Equations for
expressing precision in terms of the upper and lower probability limits of the percent difference of
duplicate sample results are given in 40CFR, Part 58, Appendix B. Alternatively, precision can be
expressed as the relative percent difference of duplicate sample results, or pooled standard deviation.

'Q:\CONCEPT\S9892^Df^RAPS^LMP. June 1996
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Accuracy determinations for manual methods will be performed by spiking sampling media with
Iknown quantities of target analyses and measuring their recovery through the extraction and analytical
^ystems. Media spikes will be prepared by laboratory individual not involved in the operational
;activities associated with sample collection or analysis. The accuracy of the measurement data will be
expressed as the percentage of the spiked amount recovered in the analysis.

Data completeness for both automated and manual methods should be expressed as the percentage
jof valid data relative to the amount of data that was expected to be obtained under correct normal
•conditions.

\

| As identified in Section 4.7, precision, accuracy, and data completeness values have been documented
as part of the CQAP and the AMP QA/QCP.

Finally, data validation is the systematic review of measurement data for outlier and error detection
and for validation of AMP data collected there are three levels of validation: (1) preliminary
'consistency check and outlier identification, (2) review of data collection processes, and (3) analysis
of data for consistency between data sets, between monitoring devices, and to formally identify
;outliers. Data found to be questionable at any of these levels will be investigated, and an explanation
\ will be sought for the unusual readings.

•Level 1. Qualified field technicians and/or chemists will perform a preliminary visual check for
noticeably improbable data, peaks or spikes in the data, obvious trends in the data that might result
from monitoring equipment malfunction, and other data irregularities. These personnel will also
compare data points that share deterministic relationships (e.g., high wind speed readings, wind
direction, ambient temperature, etc.) to identify irregularities. These reviews are performed as the raw
data are collected and/or shortly collection so that investigations can quickly determine the initial
validity of the readings.

Level 2. Qualified personnel will review chain-of-custody, maintenance, calibration, and analysis
records to detect any problems with laboratory or field processes or equipment parameters which
might lead to non-standard sampling intervals, insufficient sample volume or other problems that may
negate the sampling event or create questionable results.

Level 3. Qualified personnel will analyze data for subtle yet unacceptable abnormalities. They assess
,the consistency of data collected over time and by different monitoring devices at the same site. They

use methods to identify outliers in the data that require investigation.
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The AMP data will be subject to various stages of the three level validation program. Not all data will
be taken to the Level 3 due to its applicability. Level 1 and 2 review is applicable to both
time-integrated and real-time data. These levels involve a quality control review by each data collector
or generator, and an independent review of the entire data set by the project or AMP QC manager for
improbable data, peaks or spikes, obvious trends, data relationships with other parameters (paniculate,
KICs, wind direction), maintenance, calibration and analysis records.

Level 3 data review can include surrogate recovery analysis for KICs, and instrument control charts.
Examples of some variables to be documented and reviewed under a Level 3 for KICs are: (1)
methods and procedures employed, (2) sampling, extraction, and analysis date conformity, (3)
detection limits: MDLs, PQLs, CRDLs, etc.), and (4) Results: sample, USEPA qualifiers/flags,

i

duplicates, method blanks, matrix spikes, matrix spike duplicates, laboratory control sample,
surrogates, etc.)

4.11 CORRECTIVE ACTION

A plan for initiating and implementing corrective action will be developed and outlined in the individual
SOPs as part of the AMP QA/QCP. Each individual plan will specify where necessary: (1) conditions
that will require corrective actions; (2) personnel responsible for initiating, approving, implementing,
and evaluating the resolution of corrective actions; and (3) specific corrective action procedures used
when predetermined control limits are exceeded. Corrective actions are usually instrument-specific.
Equipment manuals and USEPA-approved standard operating procedures will be consulted for
guidance on insuring implementation of the plan.
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FIGURE 4-1
WINDROSE

MOBILE, AL 1988-1992

January 1-December 31; Midnight-11 PM
N

10%

CALM WINDS 5.77% WIND SPEED (KNOTS)
NOTE: Frequencies
indicate direction
from which the
wind is blowing.

11-16 17-21 +21
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TABLE 4-1

QUANTITATIVE MEASUREMENTS
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Replicate Precision

Audit Accuracy

Data Completeness

1 1 HI

+/- 30%

+/- 40%

80%
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TABLE 4-2

QUALITATIVE MEASUREMENTS
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Representativeness

Comoarabilitv

Documented

Documented
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TABLE 4-3

MONITORING PARAMETERS AND METHODS

ill i ill | {iiitiH jpi ill iiiiiiii

MVPS

Portable Aerosol Monitor (PAM)

Kev Indicator Comoounds CKICs)

| I

Minivol Portable Sampler,
Airmetrics, Springfield, OR

To Be Determined
USEPA Compendium Methods Modified

TO-10. TO-13. or To Be Determined

(1) or approved equivalent method.
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TABLE 4-4

FIELD EQUIPMENT AND CALIBRATION FREQUENCIES

l$lffi

Meteorological Station 3,8,7

MVPS 6,8,7

Portable Aerosol Monitor (PAM) TBD To Be Determined

Calibration Frequency Codes
1-Daily, 2-Weekly, 3-Monthly, 4-Annually, 5-No calibration necessary, 6-Every Use,
7-When single point or zero/span check is outside control limits, 8-Upon installation or
removal from service, before and after maintenance/repair

June 1996
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TABLE 4-5

ANALYTICAL EQUIPMENT

illllllll IIIIIIIiliSlIB \ illllll liili I

USEPA Compendium of Methods or Equivalent SOP

Minivol Portable Sampler Methods

Ifllltllflll

KICs

paniculate

Gas Chromatograph
-Electron Capture
-Mass Spectrometer

Gravimetric
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TABLE 4-6

TYPES OF QC SAMPLES
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', Co-located samples for
MVPS/KICs
i

1

1 Flow checks of
samplers (single point)

Field blank for filters

Trip blank for filters

Lot blank

Reagent/method blank

Surrogate spike

••••::i::i::'.!::::::::;::::::::::.:.:i.;:;:.:::::!:::'::!!:::.:;:

;gy>:.;ij^

li^iV^.J^-Vvl^^fciX;;;;;;;;
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50% of sampling
events at one
sampling location

All sampling events

Not less than 5% of
trip numbers

5% of trip numbers
(0 if field blank
used in lieu of trip
blank)
1 per event per lot

1 per reagent blank
per batch
Every sample

':::':::-:::: T.:.:;.:': :.: ::: ::: :::.:-:';': ::'::•:::•:::::::.:: ..:•• ••: : : :.:.. . . - : :

.:; •:•::::: il: I:::::::::!!-: ':;:: '; i:.:::-:::;:-:::::'::::: :•: :!•!::;:•::
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Field Tech

Field Tech

Field Tech

Field Tech

Laboratory

Laboratory

Laboratory

:i!.::.:i:.:'i::'::'::'-;::.:i:::::::.::::::::':::::::::i::;'::':':.::::

WU^m^^mK
;:!;::i; ::;; :;;:;;: :;;: :; :-;;;;;:::::: : : : :;::::::::; :;i;i:;::;:::

Determine variation
due to sample
collection and/or
conditions
Verify initial flow
calibration to
laboratory standard
curve
Used to detect
contamination during
field operations and
shipping
Used to detect
contamination during
shipping

Used whenever a fresh
lot of sampling media
is started
Used to insure
reagents are clean
Used to verify that
bias results are not
being reported high or
low due to problems
with specific analysis
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TABLE 4-7

MAXIMUM HOLDING TIME

MVPS

KIC Analysis

SIS 1 1
HI;

JS:'

||

1 month

ext. 14 davs/anal. 40 davs

None

Cool 4° C
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TABLE 4-8

SAMPLING SYSTEM PERFORMANCE AUDITS

| j||l||||i|||Sr i l | S

MVPS
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1.0 INTRODUCTION

The purpose of this Materials Handling Plan (MHP) is to provide a detailed plan of action for site
preparation, excavation, thermal treatment unit (TTU) feed handling, treated solids handling, fill,
backfill and regrading, wastewater handling and refuse management the Ciba Mclntosh Superfund
Site (Site). The MHP has been prepared for Ciba-Geigy Corporation (Ciba) by Rust Environment
& Infrastructure (Rust) in cooperation with OHM Remediation Services Corporation (OHM).

This MHP has been prepared for the remedial action (RA) at Operable Unit Two (OU2) and Operable
Unit Four (OU4) of the Site. In addition, contaminated surface soils from Operable Unit three
(OU3), the floodplain, will be excavated in accordance with OU3 design documents and backfilled
intoOU2. The RA includes:i

• excavation, thermal treatment and/or backfill of OU2 soils which consist of sites 1
through 7,9 and 11

1 • excavation, thermal treatment and backfill of OU4 soils which consists of site 8
• • construction of a slurry wall outside the toe of the bluffline in site 8
: • stabilization of exposed iron slurry at site 8

I

The MHP has been developed in conjunction with the Remedial Action Work Plan (RAWP) of which
this MHP is an appendix, Construction Management Plan (CMP) and the Construction Health and
Safety Plan/Contingency Plan (CHSP) included as Appendices A and C respectively to the RAWP.
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2.0 COORDINATION WITH OTHER PLANS

The following plans, in conjunction with design specifications and drawings, have requirements
directly associated with material handling activities. The requirements of these plans will not be
repeated in the MHP, but are hereby incorporated by reference.

211 PERFORMANCE STANDARDS VERIFICATION PLAN

i

The Performance Standards Verification Plan (PSVP) contains requirements and procedures for
sampling and analysis related to excavation verification and treated solids from the TTU. This
document should be reviewed in detail for work involving verification that the excavation and treated
solids meet Performance Standards.

i
2.2 CONSTRUCTION HEALTH AND SAFETY PLAN

i

The Construction Health and Safety Plan (CHSP) contains safety requirements for each RA task, as
well as delineation of work zones and monitoring requirements. This document should be reviewed
prior to beginning each RA task.

2;3 CONSTRUCTION QUALITY ASSURANCE PLAN

The Construction Quality Assurance Plan (CQAP) contains testing, inspection and analytical
requirements associated with all phases of the RA. This document should be reviewed to determine
QA requirements prior to beginning each RA task.

2:4 AIR MONITORING PLAN

Requirements for air monitoring during material handling activities are contained in the Air
Monitoring Plan (AMP) and which is part of the CHSP. The AMP should be reviewed for air
monitoring requirements during material handling tasks.

ADEM Section 335-3-4-.02(3) allows the Director of ADEM to order fugitive emissions of dust,
fumes, gases, mist, odors, and vapors from buildings and equipment which create a nuisance or
violate any rule or regulation to be enclosed and ventilated to a control device before discharge into
the atmosphere.
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Due to the potential for airborne migration of dust, remediation activities will be designed to minimize
dust emissions. Dust control techniques may include the application of dust suppressants (such as
water), controlled loading techniques, covering truck beds and material stockpiles, and enclosure of
certain material handling operations.

A feed preparation building will be utilized to control fugitive emissions from mixing, screening, and
sizing material prior to thermal treatment. The feed preparation building will be equipped with an air
handling system utilizing paniculate filters and granular activated carbon to control emissions.
Alternately, air may be routed to the Secondary Combustion Chamber (SCC) combustion air blowers.
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3.0 SITE PREPARATION

This section presents the measures that will be taken to clear and grub the Site, insure access to the
Site and control erosion and stormwater run-off.

i

S|. 1 CLEARING AND GRUBBING

Clearing and grubbing of vegetation and trees will be required at several sites, including the TTU
location and site 3. These activities will take place prior to the beginning of any construction or
excavation. Below-ground parts in contaminated areas such as tree roots will be chipped and fed to
the TTU.i

3.2 SITE ACCESS

Main access to the Site will be provided by the existing plant roads. Haul routes may be established
as required to optimize material handling. All roads outside of the excavations will be designated as
"clean roads". All vehicles will be decontaminated prior to leaving the exclusion zones.

3.3 EROSION AND RUN-OFF CONTROL

Various measures will be implemented to control potential erosion and sedimentation during the RA.
Generally, the following methods will be applied to control erosion and sedimentation, as necessary:

; • silt fencing around disturbed areas and stockpiles
i • placement of a mortar-cellulose (Posi-Shell) cover material over stockpiles or

disturbed areas
• placement of straw bales or check dams across drainage swales to capture sediments
• regular maintenance of erosion control systems to remove sediments and ensure

proper performance
• seeding and stabilization of disturbed areas

Run-off from contaminated areas wifl be minimized by constructing low perimeter berms around each
contaminated area prior to beginning excavation activities. The berm will be sufficiently close to the
excavation to minimize the area inside the berms, thus reducing the amount of contaminated
stormwater. The stormwater berms will be located to provide sufficient area for stockpiles and
equipment access inside the berm as required for operations. The berms will be subject to being
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relocated during excavation activities depending on the shape of the excavation and the need for
additional stockpile areas inside the containment berms. Generally, the interior of the bermed area
will be sloped to drain into the excavation areas.

i
Stormwater which enters the excavation area from either internal run-off or direct rainfall will be
either pumped or trucked to the Remediation Wastewater Treatment System (RWWTS) equalization
tanks. Contaminated water will be treated in the RWWTS as required. The rate the Stormwater is
removed from the excavation area will depend on the following factors:

• remaining volume of the equalization tanks
: • schedule for backfilling the excavation area
I • amount of rainfall received or anticipated versus RWWTS capacity

• need for further excavation in the area
• need for TTU cooling water

Stormwater will remain in the excavation areas unless RA activities require removal of Stormwater.
Stormwater will be removed from excavation areas to allow removal of soils or to facilitate
backfilling. Soil will be excavated in relatively level increments. The excavation areas will be gently
sloped to allow Stormwater to be pumped from the area. The interim storage stockpile and the TTU
process area will each be bermed to contain run-off.

Run-on to the excavation areas will be minimized by the perimeter berms as discussed above. In
addition, shallow perimeter ditches or swales may be required to direct Stormwater around the
excavation areas depending on the topography. Also, major drainage features which currently
traverse excavation areas will be permanently or temporarily relocated to direct Stormwater around
the excavation areas. Existing drainage patterns and slopes will be maintained to the extent possible.
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4.0 EXCAVATION
i

Details of the RA sequencing and plans for site excavations are given in the sections below.
•
i

4.1 SEQUENCING

The following sequence of steps will generally be followed when excavation is to be performed in an
area:

i 1) Alert Mclntosh plant personnel in advance of any excavation activities to coordinate
: any utility, traffic or other issue that may affect plant operations.

' 2) Delineate haul road routes and maximum extent of area to excavated or used for
; temporary stockpiling.

; 3) In areas to be excavated or used for stockpiling, and along haul roads, install erosion
and sedimentation measures in accordance with the Erosion Control and Run-Off
Control Plan.

4) Construct haul roads.

: 5) Excavate surface soils above subsurface excavation areas,
a) place soils requiring treatment in Interim Storage Stockpile and
b) place soils to be backfilled subsurface in temporary stockpile.

'. 6) Excavate overburden and/or layback and place in temporary stockpile for backfilling.

7) Excavate subsurface soil and transport to Interim Storage Stockpile.

8) Repeat the previous two steps until all subsurface soils requiring treatment have been
removed.

i
i 9) Confirm that excavation Performance Standards have been met

10) Surface soils adjacent to an excavation will generally be excavated last and placed
directly into the excavation without being placed in a temporary stockpile.

i
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Additional information regarding excavation related activities are described in subsequent sections
of the Material Handling Plan and/or related Remedial Action Work Plans.

4.2 VOLUMES
I

Estimates of the volume of soils exceeding Excavation Performance Standards (EPS) and requiring
excavation is given in Table 4-1. The table gives the estimated volumes by site and also delineates
between surface and sub-surface soils. The table is further subdivided into surface soils that may be
used as sub-surface backfill elsewhere on the Site and those which will be thermally treated. Sub-
surface soils exceeding EPS will be thermally treated.

4.;3 LIMITS

Excavation limits for all sites are shown on Drawings 89892-NP-01 through 89892-NP-05 included
as Appendix H to the Final Design Report (FDR). Based on the excavation coordinates on these
drawings, soils requiring excavation will be staked. Some soils beyond the required excavation limits
will be removed to access the soils requiring excavation or to maintain stable side slopes.

Once the excavation has reached the predetermined limits for a site, the excavation will be
topographically surveyed to confirm that the excavation limits have been attained.

Trackmounted hydraulic excavation equipment will primarily be used for the excavation work. Based
on excavation depths not exceeding 20 feet, the majority of the excavation will be performed with
the equipment located on existing grade. However, in large excavations it may be necessary to

i
excavate a bench from which the equipment can be operated. Front-end loaders and dozers will be
used adjacent to the excavation to load, stockpile, segregate, and further handle the excavated
material.

4.4 STABILITY

Excavation stability is an important safety consideration, even though personnel will not be permitted
to enter the excavations without an entry permit. Maintaining stable side slopes assures that
equipment will not slough into the excavation. Any soil below EPS which might be removed to
maintain side slope stability will be stockpiled separately and later backfilled into the completed
excavation.
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Excavation stability will generally be maintained by sloping the excavation perimeter to a stable angle
of repose.

Sheet piling may be installed in site 9 adjacent to existing plant facilities and utilities whose location
will preclude sloping of the excavation perimeter. In these areas, a sheetpile retaining wall may be
constructed to permit removal of the contaminated soil at the subsurface excavation boundaries.
Sheetpile construction will be based on the following:

• depth of excavation
• geotechnical properties of soilsi

; • depth of groundwater
• anticipated loading conditions outside the limits of excavation

If needed, a subsurface investigation program will be developed to obtain the necessary geotechnical
information prior to sheetpile installation.

Sheet piling may be left in place at the completion of the project. Following backfilling of the
excavation, Sheet, piling to be left in place will be cut off approximately 2 feet below final grade.
Sheet piling left in place will be noted on the final grading plans.

4,5 DEWATERING

"Water may be encountered in several of the excavation sites. The majority of this water is expected
to be perched water and stormwater which falls directly within the limits of the excavations.

Perched water and stormwater will be removed as necessary to allow excavation to progress. A
system of trenches and sumps will be maintained in the excavation bottom to facilitate water removal.
The excavation bottom will be maintained in a stable condition by regularly removing water from
sumps as it accumulates. Water removed from the excavations wifl be transported by piping or tanker
truck to the RWWTS for treatment.

4.J6 MATERIALS HANDLING

Several steps of material handling will occur at the excavation sites prior to treatment and/or
backfilling of the excavated material. The material handling approach at the excavation sites is
described below.
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4:6.1 Overburden and Lavback

Overburden and layback are soils below the EPS that will nevertheless be excavated. Overburden
is! defined as soils that must be removed to access other soils requiring excavation; layback is defined
as soils that must be removed for stability of the excavation. Overburden and layback will be
considered "clean" and will be stockpiled for use as backfill at the site from which they were
excavated. A stockpile of overburden and layback material will be maintained adjacent to the
excavation to minimize material handling.

4.'6.2 Soils Requiring Thermal Treatment

Excavated materials requiring thermal treatment may be transferred to one of two central locations
for pre-treatment: the Interim Storage Facility or the Feed Preparation Building. The selection will
depend upon pre-treatment requirements such as the material's need for conditioning, drying, and
admixtures. Scheduling issues, such as the availability of feed ready for thermal treatment and the
ayailability of heavy equipment for transportation, will also influence where the excavated materials
are transferred.

The Interim Storage Facility will serve as an area for spreading and drying of feed, as well as an area
for feed storage. The Interim Storage Facility will consist of the Interim Storage Stockpile and the
Interim Storage Building. The Feed Preparation Building will serve as an area for final sizing and
conditioning of feed as well as an area for addition of feed admixtures. A discussion of the material
handling activities at each of these locations is presented on Section 5.0.

i
4:6.3 Debris

Debris will be divided into five broad categories. Some debris may be classified in more than one
category and a field determination will be made to determine the appropriate category. Following
is a description of the five categories of debris:

• Debris Too Large to be Excavated - This category includes objects which remain in
; the excavation because they are too large to be removed with the available equipment

• Recyclable Debris - This category primarily includes metal objects which are in
satisfactory condition to be decontaminated and sold as scrap metal.
Decontamination procedures will consist of removal of loose soils by manual means
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and steam cleaning of the object to remove visible residue. Any water from the
decontamination procedure will be collected and routed to the RWWTS.

| • Debris Not Compatible with Thermal Treatment - This category includes objects
whose shape, length or size would likely create problems for the classification and/or
size reduction equipment. These objects will be returned to the excavation after any

' loose soils have been removed.
i

| • Debris Compatible with Thermal Treatment - This category includes debris which is
not covered by any of the above categories and which will be processed through the
feed preparation equipment and into the TTU.

; • Other Debris - This category would include objects which would not fit any of the
above categories. No such debris is anticipated at this time and would be handled on
a case by case basis.

Debris may be removed from the feed stream at any time during excavation or handling. Debris larger
than two inches in size may be removed from the feed by either manual or mechanical means. Manual
removal may occur any time and will allow for the segregation of debris which might otherwise
damage or hinder the operation of equipment. Smaller debris which can be easily handled by
mechanical means will be removed by the two-inch power screen. This flexibility will allow for the
use of good judgement and will result in minimizing downtime associated with the operation of the
TJU feed system.

i

Debris greater than two inches in size will be classified according to its compatibility with thermal
treatment by visual inspection. If the debris is determined to be compatible with thermal treatment,
it will be processed through the shear shredder for size reduction and subsequently re-introduced to
the feed. If the debris cannot be processed through the shear shredder, it may be removed for further

I

size reduction by hydraulic shears, jackhammers or other devices.

4;7 DRUM HANDLING

i
Damaged and undamaged drums may be encountered during the excavation of the different sites. The
largest number of drums are expected to be encountered in site 3. A smaller number of drums are
expected in sites 7 and 8. This section describes the drum handling activities that will be performed
as drums are encountered at the excavation. Crushed drums will be handled as metal debris.
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4.7.1 Excavation
I

Drum handling equipment will be utilized to remove drums from the excavation as they are
encountered. The following equipment will be utilized to handle drums:

• tracked hydraulic excavator (trackhoe) .
i • drum grappler attachment for trackhoe
; • front-end loader with drum handling attachments

• rubber tired forklift

When drums that apparently have their structural integrity are encountered, the trackhoe operator will
carefully excavate the surrounding soil to expose the drum. Drums will be examined to determine
their structural integrity. Undamaged drums will be removed from the excavation and subsequently
logged, sampled and staged as described in the next section. Damaged drums may be considered as
part of the feed to the TTU and treated as discussed in Section 5.0.

i

Undamaged drums will be examined to determine if they are empty. Drums containing less than one
inch of material will be staged for decontamination and subsequent recycling. Decontamination will
be performed according to Ciba's drum decontamination policy. Drums containing more than one
inch of material will be logged, sampled and staged as described in the next section.

i

4.7.2 Logging. Sampling and Staging

Afield observation data sheet will be completed for each undamaged drum containing more than one
inch of material. The following information will be logged on the field observation data sheet:

: • drum depth in excavation
• drum location

: • excavation site
• ID number
• drum integrity
• overpack/transfer status

' • any identifying marks

Following logging, each undamaged drum with more than one inch of material will be opened and
sampled. Drums showing no signs of pressure will be opened manually using non-sparking tools.
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Drums exhibiting signs of pressure will be opened remotely using a trackhoe with a piercing point.
Samples will be drawn from each drum and tested at the on-site laboratory for waste compatibility
screening. After the samples are drawn, any leaking drums will be overpacked.

Following sampling, each drum wifl be staged based upon its chemical category as determined by the
screening. Drums will be staged in the TTU area on concrete pads that provide containment for any

i

spills. Any collected drainage will be transferred to the RWWTS. Drums will remain in the staging
area until a determination is made for their final disposal. This may involve treatment at the TTU or
shipment off-site to a permitted facility for disposal.

4.8 IRON SLURRY STABILIZATION

Samples of the iron slurry material have been collected and analyzed for potential leachability of site-
specific metals. The Toxicity Characteristics Leaching Procedure (TCLP) was selected as the
criterion to be used to identify locations within the iron slurry in need of treatment. The results of
TCLP testing show that metals in the iron slurry area are basically immobile and do not represent a
risk to groundwater.

i

The iron slurry may still require stabilization to prevent sloughing into the excavation areas.
Excavation along the northern edge of site 8 may encounter the iron slurry. At site 8, excavation
slopes will be laid back at about a 2:1 (horizontal:vertical) inclination. If encountered, the iron slurry
will be removed to a depth of approximately two feet and placed at the crest of the slope. The iron
slurry will be stabilized by the addition of approximately two percent cement. Additional mix water
will be added, as required.

After the cement and water has been added and mixed, the stabilized material will be pushed down
the slope and tracked-in with a bulldozer until the material is compacted. A plan view of the area that
may potentially contain iron slurry requiring stabilization is presented in Drawing No. 89892-NP-09
(FDR, Appendix H). A section showing the described geometry is presented in Drawing No. 89892-
SW-03 (FDR, Appendix H).
i

Slope stability calculations were performed to investigate if adequate factors of safety exist for the
situation where soft iron slurry materials are encountered. This slope condition is expected to
represent the worst-case scenario for site 8. The calculations were performed using the software
PCSTABL 5M, written by Purdue University. In the analysis, circular failure modes were
investigated using the Simplified Bishop method. Material unit weight and shear strength parameters
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were conservatively estimated using available geotechnical information and experience with similar
conditions. Both short term (total) and long term (effective) analyses were performed, although
because of the short term nature of the slope, only total stress conditions are expected to exist.
Computer outputs, presenting details of the analysis, are presented in (FDR, Appendix G).

The results of the analyses indicate that both the short term and long term safety factors are about
1.5. These are considered acceptable safety factors. In the analysis, the unconfined compressive
strength of the stabilized material was assumed to be about 33 psi. This compressive strength is
expected to be easily achievable with the addition of 2 percent cement. Specifications for Soil and
Iron Slurry Stabilization are contained in Section 02245 of the project specifications (FDR, Appendix
H).

i

4.9 SAMPLING AND ANALYSIS
i

Post-excavation performance sampling will be performed for sites 1 , 3 and 4 during the Phase I RA.
The PSVP outlines the procedure for taking post-excavation samples at these sites. Analytical results
from these verification samples will be combined with existing data and incorporated into a statistical
analysis. The statistical procedure for evaluating the verification samples is described in the PSVP

, Appendix D).

In addition to soil samples collected during the confirmation of the PSVP, the following samples will
be collected during the Phase I and Phase II excavation activities:

• soi^entonite mixture during installation of slurry wall
• • cement mixture during installation of stabilized area at site 8

• excavated drum content samples (if required)

Methods of analysis and targeted compounds are delineated in the CQAP.
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4.10 RECORD KEEPING

For each sample collected, the following information will be recorded in a field logbook:

• sample date
! • sample time

• name of person collecting sample
1 • locations of samples
. • sample identification number

A chain of custody form will be prepared as described in the CQAP. The back copy of each chain
of custody form will be retained and kept on-site. The following documentation will be maintained
on-site for each sample collected:

, • field logbook
! • completed chain of custody form (sampler's copy)

• federal Express or other shipper bill of lading (sender's copy) if samples are shipped
off-site

: • sample analytical results when received from laboratory
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TABLE 4-1
VOLUME ESTIMATES OF SOILS

EXCEEDING EXCAVATION PERFORMANCE STANDARDS

2,620 408 9,256 9,664

3,801(5) 0 0 0

21,738 (3)(4) 1,104(3) 4,740 (1) 5,844

15 0 1,119 1,119

416 0 0 0

16 0 0 0

0 59 2,311(2) 2,370

0 0 42,244 42,244

3,191 <3) 1,717 (3) 39,533 41,250

10 0 0 0 0

11 30 0 0 0

Total 31,827 3,288 99,203 102,491

(1) This volume is revised from Table 3-1 of the IDR to include subsurface subsites 3C and 3E.
(2) This volume is revised from Table 3-1 of the IDR to include additional excavation.

'(3) The Site 3 and Site 9 surface excavation volumes were transposed in Table 3-1 of the IDR.
(4) Volume is revised from Table 3-1 of the IDR to include the existing stockpile in Site 3.
(5) Portions of this material may not be excavated. Clean fill may be placed over this material to achieve Performance Standards.
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5.0 TTU FEED HANDLING

5.1 INTERIM STORAGE STOCKPILE

The Interim Storage Stockpile will serve to provide a surge volume of feed, thereby allowing the
excavation activities to be independent of TTU operations. Drawing 89892-PF-01 (FDR, Appendix
H) presents a schematic flow of materials through the Interim Storage Stockpile. The Interim
Storage Stockpile will be located in site 3 and will allow excavation of select sites to be conducted
during the erection of the TTU. The size of the stockpile area will be approximately 160 feet by 300
feet. The estimated capacity of the Interim Storage Stockpile is approximately 24,000 cubic yards
of material.i

Depending on scheduling considerations, feed may be routed to the Interim Storage Stockpile before
pre-treatment or after pre-treatment in the Interim Storage Building. If the heavy equipment required
for transport of material is temporarily unavailable, feed may be stockpiled prior to pre-treatment.
A large supply of feed ready for thermal treatment may necessitate stockpiling after pre-treatment.
In some cases, such as before the TTU is erected, it is possible that feed may be stockpiled before and
after pre-treatment. Stockpiled feed will be covered with a mortar-cellulose slurry (e.g., Posi-Shell)
or tarps to minimize fugitive emissions and rainwater infiltration.

Stockpile areas in uncontaminated areas will be lined with an appropriate geomembrane to prevent
any contaminant migratioa To prevent damage to the liner, a low ground pressure tracked dozer will
be used to spread the feed. In addition, the dozer will be consistently operated in such a manner as
to keep a protective layer of soil between it and the liner. Debris and any other material which could
puncture the liner will be placed in an area with a protective layer of soil on top of the liner. Liners
will not be used in stockpile areas where contaminated soil is present and where excavation for
thermal treatment is scheduled.

Stockpile areas of untreated or contaminated materials will be designed to contain storm water. The
stockpile areas will have earthen berms and be graded to drain to sumps located along the perimeter.
Collected stormwater will be routed to the RWWTS described in Section 8 for treatment prior to
discharge.
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5.2 INTERIM STORAGE BUILDING

The Interim Storage Building will provide an area for spreading and drying of feed. The building will
be a roofed structure approximately 270 feet long by 100 feet wide. Drawing 89892-PF-01 (FDR,
Appendix H) presents a schematic representation of the flow of materials through the Interim Storage
Building. Inside the building, soils will be prepared to achieve a uniform heat and moisture content
A dozer and tractor with disc will be used to accomplish the conditioning and drying operation. Wet
soils will also be afforded the opportunity to air dry while inside the building. The latter is a simple,
inexpensive way to level the heat and moisture load on the TTU and improve material handling. Feed
containing odorous or volatile materials will be transported directly to the Feed Preparation Building.

5.3 FEED PREPARATION BUILDING

i

From the Interim Storage Facility, the feed will be transported to the Feed Preparation Building. The
Feed Preparation Building will be an enclosed structure with a concrete floor and concrete lined
blending pits. The size of the building will be approximately 100 feet by 225 feet. Drawing 89892-
PF-02 (FDR, Appendix H) presents a schematic representation of material handling operations inside
the Feed Preparation Building. The building will serve as an area for feed conditioning, classification
and size reduction. Any required admixtures will also be added in the Feed Preparation Building.

The Feed Preparation Building will be maintained under a slightly negative pressure, and any
emissions resulting from operations will be treated by the air handling system. The air handling
system will be designed to control paniculate and volatile organic emissions from the building. The
system will be designed to provide approximately one air exchange per hour inside the building.
Level B Personal Protective Equipment (PPE) will be required for access inside the building.

5.3.1 Feed Conditioning Pits

Two concrete lined pits in the Feed Preparation Building will be used to receive feed from the Interim
Storage Facility and as an area for final conditioning operations.

i

Feed requiring additional conditioning to achieve a uniform heating value or moisture content will
be mixed in the pits with a backhoe. Any admixtures required will also be added to the feed and
conditioned in the pits using a backhoe. If additional conditioning is not required, the pits will serve
as a stockpile area for the remaining operations in the Feed Preparation Building.
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5.3.2 Admixtures

Cement kiln dust (CKD) may be conditioned with the feed to reduce surface moisture and improve
material handling properties. Visual and/or analytical means wiH be used to check feed for the desired
moisture content as it is received. If the feed moisture content is too high, CKD will be added to the
feed. The CKD will be stored in silos and added to the feed via screw feeders. A backhoe or similar
device will be used for blending CKD with the feed.

5.3.3 Size Classification

The maximum feed particle size for efficient thermal treatment is approximately two inches. To
achieve a feed that is consistently this size, a two-inch power screen will be employed in the Feed
Preparation Building to remove oversized materials. The power screen will consist of a feed hopper,
clay delumper, belt conveyor and a vibratory screen.

Conditioned feed will be transferred by front-end loaders from the pits to the power screen feed
hopper. Material will be fed to the delumper and the belt conveyor for transfer to the vibratory
screen. Material greater than two inches in diameter will be separated by the vibratory screen and
stockpiled for size reduction. Screened feed will be transferred to the weigh belt conveyor and fed
to the TTU.

5'.3.4 Size Reduction

Oversized material separated by the two-inch power screen will be fed to a shear shredder located
within the Feed Preparation Building for size reduction. The shredder will employ a series of cutter
knives mounted on two counter-rotating shafts to reduce oversized material to the required two inch
size. Any material which cannot be effectively reduced in size will be removed from the shredder and
stockpiled for further handling as described in Section 5.3.5. Sized material will be fed back to the
two inch power screen for size classification. Screened material will be fed to the TTU; any
oversized material will be routed back to the shear shredder.

5.3.5 Segregation of Debris
! —— *•* < _ T L 1 — — —

Debris may be removed from the feed stream at any time during excavation or handling. Debris larger
than two inches in size may be removed from the feed by either manual or mechanical means. Manual
removal may occur any time and will allow for the segregation of debris which might otherwise
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damage or hinder the operation of equipment. Smaller debris which can be easily handled by
mechanical means will be removed by the two-inch power screen. This flexibility will allow for the
use of good judgement and will result in minimizing downtime associated with the operation of the
TTU feed system.

i

5.4 PROCESSED FEED STOCKPILE
i

The materials passing the two-inch power screen will be accumulated into the Processed Feed
Stockpile. This material will be fed to the TTU and will be sampled as described in Section 5.5.

5.5 FEED SAMPLING AND ANALYSIS

Feed samples will be collected and analyzed during the performance demonstration and for the first
month of operations. The following subsections present the planned sampling and analytical
procedures.

5.5.1 Performance Demonstration Feed Samples

Soils will be collected and stockpiled for each of two test conditions. Feed samples will be collected
arid analyzed as listed in Table 5-1. Test condition 1 will be performed with typical site soils.
Naphthalene will be spiked as a surrogate principal organic hazardous constituent (POHC) and the
test will be performed at low kiln and SCC temperatures. The primary purposes of this test are to
set the low temperature limits in the kiln and SCC and to set the maximum solids feed rate.

Naphthalene will be analyzed to determine its concentration (if any) in the feed stockpile. If any
naphthalene is detected, the mass feed rate will be calculated and added to the spiked rate of
naphthalene for proposes of calculating the destruction and removal efficiency (DRE) of the POHC
(see the Performance Demonstration Plan (PDP) for additional discussion of naphthalene spiking and
calculation of DRE).

Test condition 2 will be performed using high concentrations of metals and chlorine. Metals and
Polyvinyl chloride (PVC) will be spiked as necessary to achieve desired feed rates. The primary
purposes of this test are to set the high temperature limits in the kiln and SCC and to set thei
maximum feed rates of chlorine, arsenic, cadmium, chromium and lead.
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Soil concentration of metals will be analyzed to determine if spiking is necessary. The FDR contains
requirements for spiking the high temperature test condition soils with metals if analytical results
indicate that the metals concentrations in the prepared feed are less than maximum. The PDF
presents the specific procedures for spiking, sampling and analysis during the performance
demonstration.

The maximum mass feed rate of each metal in pounds per hour during the performance demonstration
will be used to establish the maximum operating feed rate allowed for each metal. The limiting feed
rate will set operating soils feed rates as discussed in Section 5.5.2 below.

Feed heating value, ash and moisture content data are used solely for process optimization purposes.
i

5.5.2 Routine Operation Feed Samples

During the first month of operations, grab samples will be collected from the prepared feed stockpile
qn a weekly basis. These samples will be analyzed for chlorine, chromium, cadmium, arsenic and
lead. The results will be used to calculate the maximum allowable feed rate of soil based on the
demonstrated maximum feed rates of metals and chlorine.

The calculation will be made as follows:

Mm
totat (C )(2000)

Where: M^ = Total mass feed rate of solids as limited by specific parameter
• tested.
! Mm = Mass feed rate of specific parameter during the performance
: demonstration in Ibs/hr.

Cm = Concentration of specific parameter in feed sample expressed
in Ibs metal/total Ibs.

As an example, assume 100 Ib/hr of lead (including lead in the soils and spiked lead) was fed to the
TTU during the performance demonstration. This becomes the maximum feed rate limit for lead
during operations. Also assume that a weekly grab sample is collected from the prepared feed
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stockpile and the analysis indicates a lead concentration of 100 ppm. The maximum feed rate of this
soil as limited by lead concentration would be:

100 Ib/hr lead
100 Ib/hr lead

1,000,000 Ib soil

X = 500 tons soil/hour

This calculation will be performed for each metal and chlorine and the lowest calculated feed rate
would limit operations.

Feed sampling and analysis will be conducted only for the first four weeks of operations for:

!

• chlorine
• arsenic
• chromium

: • cadmium
i

• lead

The procedures that will be used for sampling and analyzing soils are presented in the CQAP.

5:6 RECORDKEEPING

For each feed sample collected, the following information will be recorded in a field logbook:

| • sample date
• sample time

! • name of person collecting sample
• locations of samples
• sample identification number

A chain of custody form will be prepared as described in the CQAP. The back copy of each chain
of custody form will be retained and kept on-site. The following documentation will be maintained
on site for each sample collected:
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field logbook
completed chain of custody form (sampler's copy)
Federal Express or other shipper bill of lading (sender's copy) if samples are shipped
off-site
sample analytical results when received from laboratory
calculations documenting maximum feed rate based on metals concentration as
described in Section 5.5.2 above
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TABLE 5-1
PERFORMANCE DEMONSTRATION FEED SAMPLE REQUIREMENTS

Illllllllllj^^
;:::;:::::;!::-:;!;::: •.•;:£::::-::::::;::i:;::;: !•:': :;! : :•: : !;i :l:::;:::::i:::::::;:;i;:|:::|::\:.:::J:::;:;:::;:::i'i'x':'i::':-:::.:::

1

Naphthalene

Chlorine
Chromium

Cadmium

Beryllium

Arsenic

:Lead

Heating Value

;Ash

Moisture

Yes

No
No

No

No

No

No

Yes

Yes

Yes

No
Yes
Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes
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6.0 TREATED SOLIDS HANDLING

Thermally treated solids from the TTU will be handled using a series of conveyors prior to being
stored in the Treated Solids Stockpile Area to await confirmation that the treatment Performance
Standards have been attained.

i ^^
Thermally treated solids will be separated from the TTU off-gases in the discharge breaching of the
rotary kiln and will fall onto a dry ash drag conveyor. The thermally treated solids will be wetted with
scrubber blowdown to lower the temperature and increase the moisture to a level that sufficiently
reduces the potential for dusting. If necessary, process water may also be used for wetting. Steam
generated by re-wetting of the hot solids will be vented back into the kiln discharge breaching and
will intermingle with the off-gases as they are moved through the cyclone, SCC, and the air pollution
control system (APCS).

The dry ash drag conveyor will discharge through a double dump valve assembly onto another
conveyor. The double dump valve assembly will serve as an airlock to minimize air infiltration into
the cyclone and SCC, which will be under a slight negative pressure.

The majority of thermally treated solids entrained with the off-gases exiting the kiln will be removed
in the hot cyclone. These solids, along with collected solids from the SCC, evaporative cooler, and
baghouse will be combined with the thermally treated solids from the kiln discharge breaching by a
series of conveyors. After being combined, the thermally treated solids will be transported by a radial
stacking conveyor to the Treated Solids Stockpile Area.

Paniculate will be removed from off-gases from several points in the APCS, including the SCC,
evaporative cooler, and each baghouse compartment. Particulate which collects in the bottom of the
SCC will be removed via a screw conveyor. A slide gate valve will be installed at the discharge end
of the SCC bottom conveyor to minimize infiltration of ambient air. Screw conveyors will also be
used to remove paniculate from the bottom of the evaporative cooler.

Finally, paniculate will collect in the bottom hoppers below each of the baghouse modules and willi
be removed with screw conveyors. The series of baghouse conveyors will be placed in configuration
compatible with the TTU and APCS layout and will eventually transfer the collected paniculate to
the point at which they are combined with the thermally treated solids from the TTU, hot cyclone,
and SCC.
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The thermally treated solids will be staged in the Treated Solids Stockpile Area to await testing to
determine whether or not the applicable treatment Performance Standards (i.e., PESTAN or
Summer's) have been attained.

If the thermally treated solids do not pass the treatment Performance Standards, they will be
transferred via a front end loader from the stockpile area to the Feed Preparation Building to bei
reintroduced as feed to the TTU.

Under normal conditions, the scrubber blowdown will be used for cooling and re-wetting of the
thermally treated solids as they are conveyed to the Treated Solids Stockpile Area. When not used
for this purpose, scrubber blowdown will be pumped to the RWWTS.

6.1 SEGREGATION OF BATCHES

The feed bins are sized to hold 24 hours of treated solids production. The discharge conveyor will
be moved at approximately the same time each day to segregate daily "batches" of treated solids.

6.2 SAMPLING AND ANALYSIS OF TREATED SOLIDSi

Each "batch" will be sampled at a defined location at a minimum of 6 hour intervals over a typical 24
hour operating day. The samples will be composited for analysis.

A: batch may be defined as less than a typical 24-hour operating day if changes in the process or
processing rates that cannot be anticipated at this time occur.

i
The treated solids samples will be collected from the product conveyor from a point on the conveyor
after addition of the water for cooling of treated solids and before deposition into the pile. Samples
will be collected every six hours for subsequent compositing on a daily basis.

i

For normal operations, four samples wiH be collected per 24-hour operating shift These samples will
be composited into a composite representing the 24-hour batch. During some conditions, the TTU
may be operated for greater than 24 hours to produce a batch. For example, the system may be shut-
down during part of the time, then restarted. Alternately, the TTU may be operated at less than 24
hours to produce a batch. During upset conditions, the radial stacker may be moved to another bin
so that the bulk of the batch will not be compromised. In any event, the individual samples
representing a batch will be composited for analyses.
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The composite samples will be separated into 3 fractions. In accordance with the PSVP, the first
simple results will determine if the second two are analyzed. If the first sample exceeds treatment
standards, the second two may be analyzed. If both of these meet performance standards, the batch
will be considered to pass.

6.2.1 Sample Collection Methods

The PSVP contains procedures for sample collection.

6.2.2 Equipment Decontamination Methods

The PSVP contains procedures for equipment decontamination.

6.2.3 Sample Control and Documentation

i
The PSVP contains procedures for sample control and requirements for documentation.

6:2.4 Sample Designation

The PSVP contains procedures for identification of samples.

6.2.5 Chain Of Custody Procedures

The CQAP contains chain of custody procedures.

6'2.6 Analytical Parameters

The PSVP contains analytical requirements. Samples will be collected and analyzed daily throughout
operations. For nine consecutive days, samples will be analyzed for gamma-BHC. On the tenth day,
the full list of Treatment Performance Standards (for both OU2 and OU4) will be analyzed. The
analytical results for each batch will only be applied to the batch sampled.

i
6.3 DETERMINATION OF BACKFILL OPTIONS

There are three sets of performance criteria established for treated solids. The standards are based
on backfill requirements for the three different site area categories:
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• OU2 Summer's areas (sites 1,4 and a portion of 9)
OU2 PESTAN areas (sites 2,3, 5,6,7,11 and a portion of 9)

• OU4 Summer's area (site 8)

Table 6-1 presents the maximum concentration of contaminants that can be backfilled into each of
these areas. Treated solids may be backfilled into any area provided it meets all of the backfill
standards for that area. The backfill of treated solids will be confined to the areas of OU2 and OU4.

For example, for nine days out of ten, only gamma-BHC will be analyzed. If the treated solids
gamma-BHC concentration is less than 0.1 mg/kg, the batch may be backfilled anywhere on site. If
the treated solids gamma-BHC concentration is greater than 0.1 mg/kg but less than 3.7 mg/kg, the
material may only be backfilled into PESTAN areas (sites 2, 3, 5,6, 7,11, and a portion of site 9).
Alternately, the material may be retreated to meet all performance standards.

Similarly, on the tenth day when all parameters are analyzed, the material may only be backfilled into
areas for which all backfill standards are met

6.4 INTERIM STORAGE STOCKPILES

It' is likely that treated soils will be produced prior to having an excavation area completed for
backfill. In this event, treated solids may be stockpiled within the TTU battery limits or in the area
in which it will eventually be backfilled. The following conditions will be met:

; • materials which meet all backfill Performance Standards may be stockpiled anywhere
on site without requirement for liners or collection of run-off

• materials which meet backfill Performance Standard for only some of the areas may
only be stockpiled in areas for which the backfill Performance Standards are achieved
without requirement for liners of collection of run-off
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6.5 RECORDKEEPING

For each feed sample collected, the following information will be recorded in a field logbook:
i

• sample date
• sample time

i

• name of person collecting sample
• locations of samples
• sample identification number

A chain of custody form will be prepared as described in the CQAP. The back copy of each chain
of custody form will be retained and kept on-site. The following documentation will be maintained
on site for each sample collected:

• field logbook
• completed chain of custody form (sampler's copy)
• Federal Express or other shipper bill of lading (sender's copy) if samples are shipped

off-site
• sample analytical results when received from laboratory
• disposition of batch (Le. was returned for re-treatment, was moved to stockpile in site

9, was backfilled into site 3, etc.)
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TABLE 6-1
SUBSURFACE PERFORMANCE STANDARDS FOR BACKFILL
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7.0 FILL, BACKFILL AND REGRADING

Treated solids and borrow used as backfill material will be placed into the excavation by end dumping
from haul trucks. Clean overburden stockpiled adjacent to the excavation may be either pushed into
the excavation by bull-dozers or front-end loaders. The backfilled material will be placed into the
excavation in lifts and then compacted. The lift thicknesses and compactive effort will vary depending
on the intended use of the area being backfilled.

At a minimum, the backfill will be compacted adequately to control post-construction settlement.
The specific backfilling requirements will be based on:

! • intended use of each excavation area
; • depth of excavation being backfilled

• geotechnical properties of the materials being used as backfill
i

The upper six inches of backfill will consist of material capable of supporting vegetative growth.

Specification Section 02210 (FOR, Appendix H) contains requirements for fill, backfill and regrading.

7.1 DETERMINE MATERIAL SUITABILITY

Material will only be backfilled into an excavation if it meets applicable backfill standards as
determined in Section 6.3. Overburden and layback excavated from a site area but not requiring
treatment will be assumed to meet the applicable standards for subsurface fill in that area without
performing analytical testing. In order to move the overburden and fill from one type of area to an
area with more stringent backfill standards, sampling and analyses will be performed to determine
material suitability.

7.2 SURFACE FILL

FiD material for the construction of berms, roads, foundations and other earthen structures will consist
of uncontaminated soils suitable for the application. The soils will be tested, approved, and obtained
from excavated clean soils stockpiles, off-site sources, or borrow area(s) on-site as approved by Ciba.
Borrow materials will meet the performance criteria listed in Table 7-1.
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7.3 SUBSURFACE BACKFILL

Backfill material placed in the excavation areas shall be in conformance with the PSVP. Backfill
material for excavated areas shall be from the following sources:

1) Thermally treated soils that meet the treatment Performance Standards

2) Layback and overburden soils excavated solely to provide access to underlying
1 contaminated soils or to provide slope stability.

3) Surface soils which do not meet surface excavation Performance Standards but to
meet subsurface excavation Performance Standards. These soils must be backfilled
at depths of 1 foot or more below the ground surface.

i 4) Soils used to create the working platform and mixing area for the construction of the
slurry wall after the installation of the wall.

5) Borrow soils suitable for the application from on-site or off-site locations approved
: by Ciba.

6) Soils stockpiled in site 3 from a previous excavation project that have been tested and
meet subsurface excavation Performance Standards for PESTAN sites.

7) Soils excavated from OU3 which meet subsurface Performance Standards.
i

Backfill standards for subsurface fill are presented in Table 6-1.

i
Generally, fill materials will be placed in layers approximately one foot in loose depth. Prior to
compaction, each layer of backfill or fin material win be moistened or aerated as necessary to provide
ah acceptable moisture content for the fill material. However, when underground utilities or their
supports are encountered, backfill beneath these utilities must be placed in loose 6 inch lifts and
mechanically compacted. This is especially critical beneath the 42" cooling water line through site
9.
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7.4 REGRADING

Areas within the limits of excavation, including adjacent transition areas, will be uniformly graded.
The finished surface will be smooth, compacted and sloped to allow for positive drainage of surface
water from the site. The grade may be slightly higher or lower than existing conditions depending
on the final soil balance. Existing drainage patterns will be maintained to direct run-off to the same
areas unless otherwise approved by Ciba.

7.5 REVEGETATION

After backfilling operations have been completed, approximately 6-inches of soil cover will be placed
over the disturbed areas to support vegetative growth. The disturbed areas will then be seeded with
suitable native grasses to provide vegetation to control erosion.

7.6 RECORD KEEPING

Records will be maintained on-site as follows:

• analytical results from any samples collected to verify excavation meets performance
standards

• analytical results from any backfill or surface fill materials placed in the excavation
• survey of excavation bottom and sides prior to backfill
• list of materials backfilled into excavation (i.e. overburden and layback from

excavation area, treated solids meeting PESTAN standards, etc.)
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TABLE 7-1
PERFORMANCE STANDARDS FOR BORROW SOILS
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8.0 WASTEWATER

i
A discussion of wastewater sources and the techniques that will be used to collect and treat the
wastewater is provided in the sections below.

8.1 SOURCES
i

Wastewater will be generated from a variety of remedial activities. The primary wastewater sources
will be:

• perched groundwater and stormwater collected in open excavations
• contaminated stormwater from feed preparation treatment and stockpile areas
• equipment decontamination water and wash water
• blowdown from the thermal treatment unit scrubber

A more detailed description of the sources is presented below.

8.1.1 Open Excavations

Perched groundwater may be encountered in some of the soils and materials to be excavated. In
addition, while earthen berms will be provided around excavation areas to prevent influx or outflow
of stormwater, some contaminated stormwater may be generated from direct contact with the
excavation areas.

8.1.2 Contaminated Stormwater

Stormwater exposed to contaminated materials will be controlled during material handling and
treatment activities. Stormwater which does become contaminated will be collected for transfer to
the RWWTS.

i
8.1.3 Decontamination Water and Wash Water

i
Decontamination water will be generated from washing of equipment and personnel exiting
designated exclusion zones. Metallic debris encountered during excavation may also be
decontaminated, if it is considered suitable for recycle as scrap metal. Decontamination of the
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equipment and debris may consist of pressure washing or steam cleaning. The wash water will be
collected in sumps in the decontamination areas for transfer to the RWWTS.

8.1.4 Scrubber Blowdown

The Till will have a caustic scrubber for treatment of acid gases. Blowdown of the spent caustic
stream will be necessary on a periodic basis to maintain the dissolved solids concentration within
acceptable limits. The blowdown will normally be used for rewetting the thermally treated solids.
Unused blowdown will be discharged to the RWWTS for treatment

8.2 COLLECTION AND TREATMENT
I

Wastewater from all of the above described sources will be collected and pumped directly to the
RWWTS. If direct pumping is determined to be impractical in some locations, the wastewater will
be pumped into tanker trucks or drums on a periodic basis and transported to the RWWTS.

The TTU will be a net consumer of water. Wastewater from the above sources will be reused in the
thermal treatment process to the maximum extent possible. The wastewater will be treated, if
necessary, prior to reuse.

When the TTU water demand is less than the volume of wastewater generated, the excess wastewater
will be pumped or trucked to the headworks of the WWTF following any necessary treatment.
Location of the WWTF is shown in Drawing No. 89892-NG-03 (FDR, Appendix H). Wastewater
will be treated to the levels presented in Table 8-1 prior to discharge to the WWTF.

Exposure of contaminated media to stormwater will be controlled during remedial activities. The
proposed control measures are discussed in Section 3.3 and 4.5. All contaminated stormwater will
be contained, collected, and treated in the RWWTS.

i

8.2.1 Remediation Wastewater Treatment System Description
i

Drawing 89892-PF-06 (FDR, Appendix H) presents a process flow diagram for the proposed on-site
RWWTS. The treatment system will be located adjacent to the TTU. The system will be designed

i
to meet the treatment levels given in Table 8.1.
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8.3 SAMPLING AND ANALYSIS

Wastewater samples will be collected from the following locations during Phase I and Phase II
activities:

; • RWWTS influent
• between lead and lag carbon units

RWWTS effluent

Methods of analysis and targeted compounds are delineated in the CQAP.

8.4 RECORD KEEPING

For each sample collected, the following information will be recorded in a field logbook:

• sample date
1 • sample time

• name of person collecting sample
; • locations of samples

• sample identification number

A chain of custody form will be prepared as described in the CQAP. The back copy of each chain
of custody form will be retained and kept on-site. The following documentation will be maintained
on-site for each sample collected:

• field logbook
• completed chain of custody form (sampler's copy)
• Federal Express or other shipper bill of lading (sender's copy) if samples are shipped

off-site
• sample analytical results when received from laboratory
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TABLE 8-1
WASTEWATER TREATMENT LEVELS FOR DISCHARGE TO THE CIBA WWTF

Ametryn

Aniline

Arsenic

Atrazine

Alpha-BHC

Beta-BHC

Delta-BHC

Gamma-BHC

Bladex

Benzene

Carbon tetrachloride

Chlorobenzene

Chlorobenzilate

Chloroform

Cresols (m-, p-)

DDD

DDE

DDT

Diazinon

Methyl Ethyl Ketone

Naphthalene
Prometryn

Simazine

Toluene

iMMlliftlii^
630.0

10.0

50.0

3.0

0.6

2.0

0.2

0.2

14.0

5.0

5.0

5.0

140.0

5.0

10.0

10.0

10.0

10.0

6.0

10.0

.10.0

28.0

1.0

2000.0
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9.0 MANAGEMENT OF GENERATED WASTES

A discussion of the plan for management of solid and liquid wastes generated during the RA is
presented in the sections below.

9.1 SOLID WASTES

Sblid wastes generated during the RA will be classified as potentially contaminated or non-
contaminated. While the TTU is operational, potentially contaminated solid wastes will be fed to the
TTU. After the soils have been thermally treated and the TTU is decontaminated, some potentially
contaminated solid wastes may remain. Examples of potentially contaminated solid wastes which may
remain following thermal treatment of soils include:

• used kiln refractory
• used scrubber packing

'. • used geomembrane liners
• used baghouse filters
• spent carbon
• usedPPE
• used sample jars

In addition, solid wastes which were not used in contaminated areas may remain following thermal
treatment of soils. Examples of non-contaminated solid wastes include:

• equipment foundations
• air monitor platforms
• temporary fencing
• office waste

!

Potentially contaminated solid wastes will be disposed of at a permitted facility approved by Ciba.
Non-contaminated wastes will be disposed according to approved Ciba Mclntosh Site Procedures.

9.2 LIQUID WASTES

Liquid wastes generated during the RA will be classified as contaminated or non-contaminated.
Contaminated liquid wastes will be pumped or trucked to the RWWTS for treatment prior to
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discharge to the Ciba WWTF. Examples of contaminated liquids and a description of the RWWTS
is given in Section 8.0.

Non-contaminated liquid wastes generated during the RA are expected to include sanitary waste.
Portable chemical toilets will be brought on site for collection of sanitary waste. A contractor will
be used service the chemical toilets as needed.

9.3 RECORD KEEPING

Records will be kept of all wastes sent off-site for disposal. Records will include a description and
nature of the waste, any chemical analyses performed and the name of the off-site disposal facility.
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APPENDIX E

EROSION AND RUN-OFF CONTROL PLAN
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1.0 EROSION AND RUN-OFF CONTROL

This plan outlines measures necessary to control soil erosion and surface water run-off during
construction and after completion of Remedial Activities. The goal of the erosion and run-off control
methods will be to minimize the amount of surface water run-off into active work areas, to prevent
contaminant migration from the exclusion zones, and to stabilize restored areas.

The Material Handling Plan included as Appendix D to the RAWP addresses handling of storm water
collected during Remedial Action activities.
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2.0 EROSION AND RUN-OFF CONTROL MEASURES

The sequence of construction activities for all erosion control measures will generally follow this plan.
Prior to mobilization into an area or subsite silt fencing or straw bales will be installed down-gradient
of areas to be disturbed. The remaining erosion control measures such as diversion berms, and stone
check dams will be installed prior to intrusive activities beginning in an area.

The following measures will be used to control soil erosion and site run-off during remediation
activities:

• temporary seeding
• erosion control blanket and netting
• silt fencing
• straw mulch
• diversion berms
• straw bales

; • stone check dams

2.1 TEMPORARY SEEDING

During construction activities temporary seeding of grass will be used to stabilize to the soil and
thereby minimizing surface erosion.

2.2 SILT FENCING
I

A geotextile silt fence will be employed down gradient of site activities to prevent off site migration
of soil and to minimize down gradient erosion. The lower edge of the silt fence will be installed in
a vertical trench and covered with backfill. The silt fence will be utilized in those areas with minor
drainage or central slopes with a uniform flow of water over the surface.

A typical filter fabric (silt fence) detail is shown on Drawing 89892-ND-01 (Final Design Report,
Appendix H), Stormwater Management Details.
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2.3 STRAW MULCH

Straw or hay mulch will be used as a primary form of cover to provide moisture and heat retention
during the vegetative restoration of the disturbed areas. Mulching will also reduce the velocity of
run-off if used in conjunction with other erosion control measures (e.g., silt fencing, stabilized
strawbales, etc.). Mulching will be utilized on gentle slopes where the probability of excessive run-off
will not be expected. Straw mulch will be applied evenly by hand over the areas of concern.

2.4 DIVERSION BERMS

Berms will be utilized to prevent run-on from crossing the active exclusion zone areas. This will limit
the volume of water passing over excavation areas. The channeling of this water to preferred
locations will minimize site erosion.

Silt fences and diversion berms will be inspected routinely. If damaged, they will be repaired,
replaced or redesigned in order to prevent repetitive occurrence.

2.5 STRAW BALES

Straw or hay bales will be used to reduce the velocity of run-off at lower gradient perimeters of
shallow excavation. Where necessary, straw or hay bales will be stabilized using wooden stakes and
shallow trenches.

Straw or hay bales will be utilized in conjunction with other erosion control measures as needed (e.g.,
silt fencing, diversion ditches, etc.).

2.6 STONE CHECK DAMS

The placement of stone check dams in drainage ditches may be necessary in areas where excessive
slopes and related high velocities would cause erosion. The check dams spacing will vary intervals
depending on the slope and the drainage area of the ditch.

A typical straw bale detail is shown on Drawing 89892-ND-01 (FDR, Appendix H), Storm water
Management Details.
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3.0 RESTORATION ACTIVITIES

After remediation activities are complete in each area, the excavated area will be backfilled and
regraded. Revegetation of final grades will be performed in accordance with the Specification
Section 02210 - Fill, Backfill and Regrading (FDR, Appendix H).
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APPENDIX F

TEMPORARY FACILITIES PLAN
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